THIS 


Efficient and durable protective clothing pays dividends in promoting 
confidence of operatives, with resultant higher output. Scientifically 
designed NORTH P.V.C. fabric-supported gloves increase productivity 
because they are impervious to chemicals of all kinds, including acids, 
alkalis, oils, gases, greases, solvents and spirits; and because they have a 
working life many times longer than rubber or leather they effect 
considerable savings to management in initial and replacement costs. 


PROTECTION 


Sold only through wholesalers. List of 
stockists on application from James 
North ¢» Sons, Ltd., Godley Mills, 
Hyde, Cheshire. 


AT ALL POINTS 


PVC INDUSTRIAL GLOVES & CLOTHING 


dm JN 47 
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STEAM TRAPS- 


cannot jam 
or blow 
steam. 
Unique _ in 
design, fool- 
proof in op- 
eration. 
“*Simplicity”’ 
y Steam Traps 
f have only 
one moving 
part—a free 
Mm floating stainless 
steel sphere. 
Each trap is guaran- 
teed; send for a trap 
on trial. 
Write for fully 
descriptive 
pamphlet. 


Agents and Stockists in many countries, the names of 
whom we will gladly send on application. 


THE 
KEY ENGINEERING CO., LTD. 


4 QUEEN VICTORIA STREET, LONDON, E.C.4 
and TRAFFORD PARK, MANCHESTER 


CYANIDES of 


COPPER 


NICKEL 





SILVER 


ZINC 











Telephone : CITY 1185/6. TRAFFORD PARK 1903. 

















‘ KARBATE ° 


TRADE MARK 


SECTIONAL CASCADE COOLERS 


This cooler is made of four standard parts, 
in any of five pipe sizes—viz., 1”, 14”, 2”, 
3” and 4”. Prefabricated sections carried 
in stock for simple assembly to meet 
capacity requirements. Nine foot long 
single pipe sections are stacked to form a 
series flow vertical bank. Approximately 
120 sq. ft. external surface area is available 
in all five sizes for 6 ft. high cooler. 





CONSULT— 


BRITISH ACHESON ELECTRODES trp 











‘ GRANGE MILL LANE, WINCOBANK, SHEFFIELD 


Telephore : Rotherham 4836 (3 lines) Telegrams : Electrodes, Sheffield. 
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0 INDUCTIVITY BRIDGE 


i eae ae Mee 


| HIS bridge, designed for measure- 
ments of the conductivity of 
4 electrolytes, is only one of the many 
| instruments which ‘can be assembled 
quickly and easily from Universal Units, 
| and dismantled equally quickly when no 

longer required. 
, Universal Units employ moulded ‘con- 
| tainers of standard size, arranged ‘so that 
4 they can be fixed to a panel or to each 
_ other. The conductivity bridge illus- 
trated is built up from six resistance units, 
j three capacitance units, two terminal 
' adaptor units and one transformer unit. 
Tests show that its performance is com- 
parable with that of a.ccommertcial bridge 

Se of the same type. 
A description of this bridge is givén in 

Bulletin B-648. 


‘ RANGE OF 
Pha | UNIVERSAL UNITS 





Decade resistance units from o'r ohm to 100,000 ohms. 
Single-value resistance units from 1 ohm to 500,000 ohms. 
Resistance ratio units. 

Described in Bulletin B-622. 














Decade capacitance units from o‘oor {AF to x (LF. 
Single-value capacitance units from o*oot {LF to o*s {LF. 
Described in Bulletin B-655. 














Decade inductance units from o*r mH to 1 H. 
Single-value inductance units from 1 mH to 1 H. 
Described in Bulletin B-658. 








kee "Also trimmer capacitance units, key 
* switch, transformer and terminal units. 











43c 

aaa - ee <0 7 
Please send me leaflets describing || NAME ___ : 
* Universal Units *Conductivity Bridge || ADDRESS | 
as advertised in the “Chemical Age’’. - 


*Delete if not required. | be 


MUIRHEAD | -gPREGISION. ELECTRICALOINSTRUMEMTS- 4 
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PHILIPS 


Pioneers in Equipment for 








NUCLEAR PHYSICS 





e High Voltage Cascade Generators 
e Accelerating Tubes 


e High Voltage Rectifiers 
and Condensers 


e Radiation Measuring 
Instruments 


THE PHILIPS Radiation Monitor 
illustrated above is a portable instrument 
for detecting beta/gamma radiation, and 
consists of a Geiger tube of the non-self- 


quenching type with suitable stabilized . 


circuit, a meter being provided to indicate 
the presence of radiation. Provision is 
made for headphones when it is desired to 
detect low radiation levels. It is designed 





to operate from normal A.C. mains supply. 
The long and exceptional experience of 
the PHILIPS organization covers every 
aspect of nuclear physics. The evidence 
is to be found in many world-famous 
laboratories in which PHILIPS equipment 
has been specified and installed. Whatever 
the nature of your requirement we shall 
be pleased to receive your enquiry. 


e PHILIPS ELECTRICAL 


LiRies & 


INDUSTRIAL X-RAY DEPT. - CENTURY HOUSE - SHAFTESBURY AVENUE - LONDON - W.C.2. 


(xB582) 
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CHEMAPOL 


Company for the Import 

and Export of Chemical 

Products and Raw 
Materials 


PRAGUE II, PANSKA 9 


CZECHOSLOVAKIA 


Cables: 
Chemapol Praha 


Telephone : 
279-44/47 


Teleprinter : 
Praha 286 Chemapol 


Exports of Czechoslovak: 


Ammonium and Sodium 
Charcoal/Hardwood and Medicinal/ 
Citric Acid and Citrates 

Formic Acid 

Lactic Acid 

Cresylic Acid 

Crude Montan Wax Bohemia brand 
Lacquers and Enamels 

Bleaching Earth 

Textile Auxiliary Products 

Potash Chrome Alum 

Ultramarine Blue 

Rongalite 

Cosmetics and Candles 
Pharmaceuticals 

Saccharine PAGODA brand 


and a wide range of other chemicals. 


Bicarbonate 
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THE SYMBOL OF SERVICE AND QUALITY 


Vitreous Enamels 


Vitreous Enamelling 
REFRACTORY COATINGS ON METALS 





MTebam t6s4 (g lines). SLEWART & GRAY LTD., 

















Telegrams : Paisley Works, Swains Road, 
Escol, Toot, London. Tooting Junction, S.W.17. 
MULTITUBULAR DRIERS y, 


ROLLER FILM DRIERS 
FLAKERS AND COOLERS 











We offer accumulated experience 
of 50 years’ specialization. | 


OUR WORKS, the largest in the 
United Kingdom devoted especi- | 
ally to DRYING MACHINERY, are 
laid out and equipped with the 
latest plant for this particular 
purpose. 


MANY STANDARD SIZES includ- 
ing LABORATORY MODELS. 





We have test plants always available 











RICHARD SIMON & SONS, LTD. 


PHCENIX WORKS, BASFORD, NOTTINGHAM * 























yi 
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Rebb Pe os a cary 
COPPER RECOVERY 


These tanks at the Manchester works of Richard Johnson & Nephew 
Ltd. were rubber lined by Dunlop to resist the sulphuric acid used in a 
copper recovery process. They have proved completely satisfactory. 
This is only natural, for Dunlop is expert in all types of anti-corrosion 
lining, and no job is too large or too small, Over sixty years’ experience 
of rubber technology, all the resources of the Dunlop Research 
Laboratories and the skill of Dunlop technicians—these are at your 
disposal too. If you have a problem that calls for anti-corrosion linings, 
why not contact Dunlop for advice and information. 


TALK TO DUNLOP wun 


DUNLOP RUBBER CO. LTD. (GENERAL RUBBER GOODS DIVISION), CAMBRIDGE ST., MANCHESTER 1 


ne 





506 GMS4& 





vi THE CHEMICAL AGE 6 October 1951 6 O« 


EA. BROUGH & co. LI MITED. | 


ee 























THE KESTNER T.V. DRIER _ 


RECENTLY DEVELOPED ESPECIALLY FOR | 
DRYING FILTER PRESS CAKES AND 


SEMI-SOLIDS 
; . ; 
Several years of research and development satisfactory plant for handling damp materials | 
work in our plant laboratories, combined with and semi-solids. : 
: ; : Outstandingly successful results are being 
extensive operational experience, enables us to 


obtained in drying filter cakes, centrifuged 
materials and deposited sediments such as :— 
Chalk, China Clay, Stearates, Boracic Acid, Coal 
Dust, Sand, Bicarbonate, certain Synthetic Resins, etc. 


offer the Kestner T.V. Drier as the most 


The process is based on fundamentally simple thermogravic and aerodynamic principles. 


OUTSTANDING ADVANTAGES 


1. SIMPLICITY. The only mov- 2. EFFICIENCY. The thermal 
ing parts are feeder and fans. efficiency is extremely high—no 
The only controls are the supply other drying system can show 
of steam or fuel to the heater, better resuits. 

| regulation of the rate of 3. COMPACTWNESS. The plant 
eed, 


takes up very little space. 
Please write for Leaflet No. 265. 


KESTNER’S 


Chemiccl Engineers, 5, GROSVENOR GARDENS, LONDON, S.W.| 











Is 


ao 
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Chemical and Gas 
Engineering Contractors 


Specialists in the design and 


manufacture of complete 


Process Plant 
€ Equipment 


Although specializing in the above 
plants we are fully equipped to 
undertake other new and original 
projects. 


We are prepared to collaborate in 
design and specifications of plants 
planned by clients right through 
to manufacture, erection and 
putting to work. 


Illustrated bulletins describing the various types of plants available on request: 


THE POWER-GAS 


‘CK PrONeON-TEES 


CANADA 





o 
Production, Cooling and 
Purification of Industrial Gases 


Water Gas, Producer Gas, 
Hydrogen 


Catalytic Processing of Gases 


Refining and Hydrogenation of 
Oils and Fats producing Edible 
and Industrial Oils, Hardened 
Fats, Vegetable Ghee, Fatty Acids 


Calcination of Limestone, 
Dolomite, and Magnesite 


Ammonia and Methanol Synthesis 
Ammonium Sulphate and Nitrate 


Dust and Fume Control and 
Recovery 


Industrial Crystallization 





CORPORATION LTD 


AND LONDON 


FRICA 
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EFFICIENT MIXING MEANS 


Trichlorethylene IMPROVED PRODUCTS .... 


By installing Mi.-aell 
Mixers, you can cut costs, 
Available for save time | and — most 

important — improve the 
quality of the finished 
product. Models range 
from 1/60 H.P. to ro H.P. 
and can be fixed on any 
kind of vessel. All types 
are motor-driven and give 
efficient top - to - bottom 
mixing in liquids of every 
consistency. 









prompt shipment 








Get) 


A Harris & Dixon Company 


Guest Industrials Ltd. 


Raw Materials Division 





efficient mixing / 





81, Gracechurch Street, London, E.C.3 ° 
Telephone Mansion House 5631 (16 lines) L. A. MITCHELL LIMITED 
| Telegrams : Guestind, London 37 PETER STREET, MANCHESTER, 2 








Phone : BLAckfriars 7224 (4 lines) 








MxX44 











(Head Office : WESTGATE, HUDDERSFIELD) 


Raven Cournsert Lyrp. 


ESTAB. 1870 LABORATORY FURNISHERS LORD STREET 


Telephone : Huddersfield 6323 HUDDERSFIELD 


Telegrams : “« Cuthberts 
Hnuddersfield”’ 


FURNITURE & FITTINGS GLASSWARE 


BALANCES & WEIGHTS 


SCIENTIFIC INSTRUMENTS 


PHYSICAL APPARATUS OPTICAL APPARATUS 


GHEMICALS &» REAGENTS BIOLOGICAL APPARATUS 


VISUAL AIDS 


OIL TESTING EQUIPMENT 





Stanton Balance B.A.6 


“EVERYTHING ror THE LAB” 





(oy emma reac odierewstt 
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FOR HEAT 
TRANSFER 
UNDER 


CORROSIVE 





CONDITIONS 





The “ DELANIUM ”’ graphite heat 
exchanger is robust, compact, easily 
cleaned and adaptable in use. Its 
performance is outstanding and in 
practice it gives a better heat transfer 
per unit area than any acid-resistant 
exchanger of tube and shell pattern. 
Seven models at present available for 
early delivery cater for a wide range 
| of applications in the heating and 
ausescecesea (*=5 ° Jy ; i af ~tEeen cooling of corrosive liquids and gases. 


eae 4a 
tit 








Typical performance figures for 
models Nos. 3, 5 and 7 




















T 
SELECTS S Se ws w 
Lo 











Total heat transmitted 
under specific conditions 


Effective Heat 
Transfer area 








5,250,000 B.Th.U/hr. be- 


tween steam and a liquid. 


50.0 sq. ft. 








2,200,000 B.Th.U/hr. bet- 


ween two corrosive liquids. 


105.0 sq. ft. 





90,000B.Th.U hr. between 


corrosive liquid and gas. 


105.0 sq. ft. 














Full technical data available cn reques 





POWELL DUFFRYN CARBON 


PRODUCTS LTD. 
CHEMICAL CARBONS DIVISION, SPRINGFIELD ROAD, HAYES, MIDDX 


1836 


Telephone: HAYES 39948 








THE CHEMICAL 


The gas and gas-heated equipment that Mr. 
Therm brings in his train areamazingly flexible 
in their applications to all sorts of heating 
problems. What other fuel but gas could give 
you a tiny—but steady—pin-point of flame 
or full heat the instant you want it? And gas 
can be controlled at the flick of a finger—or 
can be completely automatic if required. It 
needs no storage space, is smokeless and ash- 
free, and works unfailingly for you with re- 
markable efficiency. No wonder Mr. Therm 
is to be found hard at work in so many 


industries ! 


MR. THERM BURNS TO SERVE you THE GAS COUNCIL + I GROSVENOR PLACE 





AGE 6 October 1951 

















Mr. Therm is in the pink 


. and in a lot of other colours, too! He's 
got the job of heating the battery of reaction 
vessels—each of 220 gallons capacity—used 
in the production of aniline dye at the works 
of Williams (Hounslow) Ltd. Town gas is used 
throughout for heating. The specially de- 
signed internally insulated housings hold cast- 
iron pans which are enamelled inside, and 
fitted with belt-driven agitating mechanism. 


* Swi 
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Correct selection of equipment is 

, of supreme importance. Expenditure on 

regulators not suitable for the job can be 

question a a dead loss in itself, as well as jeopardising 

production. DRAYTON do NOT con- 

centrate on one type of control and can 

therefore advise impartially and from the 

widest experience. Tell us your problem 
or write for the Drayton Catalogue. 











ee, 


Air operated proportion- Simple air or water oper- Self-operating regulators 
ing type regulator with ated regulators for tem- for sino — appii- 
or without re-set. perature or pressure. 








Motor-operated valve for * Combined ther ic Proportional electric Con- 
use 2 wide range of switch and temperature trol for constant tempera- 
Drayton automatic indicator. ture or ii 

Switches for on-off control. control of heating plant. 


| 


| 
Drayton Indicating & Recording Instruments 
for temperature, pressure and draught. Made 
to the same high instrument and engineering 
specifications as Drayton regulators. 





DRAYTON 


will advise you! 





THE DRAYTON REGULATOR & INSTRUMENT CO. LTD. 


WEST DRAYTON - MIDDLESEX (West Drayton 26/!) 
AC13 
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The new loading attachment gives 
absolute finger-tip control and per- 
fectly. smooth application for even 
the heaviest weights. 


THE STANTON MODELB.A.6 
* Cuts weighing time 
[by 50% to 75% 


Gives greater accuracy 

















oye: 


Chemical Age 


Established r919 
The Weekly Journal of Chemical Engineering and Industrial Chemistry 





BOUVERIE HOUSE 154 FLEET STREET LONDON E.C.4 
Telegrams: ALLANGAS FLEET LONDON »° Telephone: CENTRAL 3212 (26 lines) 





Volume LXV 
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Reassuring 


URING recent months, thanks 
D largely to the Festival of Britain, 

much more than usual has been 
seen, read and heard of the tremendous 
achievements of chemists and the chemi- 
cal industry over the past 100 years or 
more. In recent times the public has 
become increasingly conscious of the 
fact that they owe a great debt to 
chemistry and it is doubtful if this appre- 
ciation has ever been so acute as it is at 
the present moment. Through the media 
of exhibitions, the Press and periodicals, 
radio, television and the cinema, Mr. and 
Mrs. Britain now realise that they owe a 
great deal of their present good health, 
prosperity and comfort to this science. 
Unfortunately, however, they are begin- 
ning to feel that what they have gained 
on the swings they have lost on the 
roundabouts. There is no doubt that 
there are many whose respect for the 
chemist is tinged with a feeling of suspi- 
cion and distrust. These people believe 
that the tempo of modern life increases 
with every new invention and that with 
it there comes less contentment and 
peace of mind. Whether we care to face 
it or not the fact remains that the public 
is somewhat resextful of the chemist’s 
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the Public 


efforts on their behalf and suspicious of 
his good intentions. 

One would think that in the medical 
field there could be no criticism but even 
there this is not the case. When one 
talks of the new drugs found in the 
chemists’ laboratories, it is said that as 
soon as One is found a new disease crops 
up. When statistics are quoted to show 
the great reductions in the mortality 
rates of certain diseases owing to modern 
chemotherapy, statistics are quoted to 
show that nervous, mental and gastric 
disorders are becoming much more com- 
mon and scientific progress is made the 
scapegoat. Criticism is even more com- 
mon in other fields in which chemistry 
has played an important role. Everyday 
someone can be heard abusing ‘ synthe- 
tics.” Things were much better, we are 
told, before we had ‘artificial leather, 
‘synthetic bristles, ‘synthetic paints,’ 
etc. To many people the newer products 
evolved by the chemist will never replace 
the time-honoured ones whether they be 
really better or not. More serious are 
the complaints about food. Every day 
the newspapers carry letters attacking 
what the layman loosely calls ‘ adultera- 
tion’ and there are frequent cries that 
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the nation is being poisoned by this or 
that chemical which has ‘ contaminated ’ 
food in one way or another. There is, 
too, a growing protest against both air 
and water pollution. 

Apart from the fact that the chemist 
has helped make life more compli- 
cated, the main cause of criticism 
seems to be that it is largely through 
his efforts that war has ceased to be 
a romantic adventure and has become 
a dreadful nightmare. No one has ye. 
forgotton the horrors of the last world 
war, and the knowledge that the next 
one would be immeasurable more terrify- 
ing and destructive haunts us all. There 
is a feeling that some nations have pro- 
gressed scientifically and _ industrially 
much further than they have morally 
and a belligerant and ghoulish Soviet 
Russia greatly disturbs a war-sick world. 
The thought of atomic bombs, poison 
gas, bacteriological warfare and guided 
missiles horripilates all but the foolish. 
Many would like to turn the clock back 
and live in the days when there were no 
atomic bombs and, perhaps, no aero- 
planes in which to carry them. Unfor- 
tunately, we cannot unlearn things, and 
we cannot have the good without the 
bad. 


Several years ago the Manchester and 
District Section of the Royal Institute of 
Chemistry founded the Dalton Lectures. 
The purpose of these was to bring before 
the public the beneficient impact of pure 
and applied chemistry upon contemporary 
life and so to provide an answer to the 
charge that science in general and 
chemistry in particular serve only 
destructive ends. The seventh Dalton 
Lecture was delivered by Lord McGowan 
of Ardeer, honorary president of Im- 
perial Chemical Industries, Ltd., on 27 
September and he outlined most admir- 
ably the great contributions which have 
been made by British and other chemists 
during the past 100 years. The idea be- 
hind the lectures is an excellent one and 
they deserve the very widest publicity. 
Furthermore, the lecture delivered by 
Lord McGowan was just what one would 
expect from this great man. However. 
without being in the slightest way critical 
of either the Marchester Section of the 
Royal Institute of Chemistry or the lec- 
turer, it must be said that the public 
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needs more than a mere recital of the 
beneficial achievements of chemistry. 

Upon those who can change the face 
of human society there rests a heavy re- 
sponsibility. If in their work there are 
the seeds of suffering and disruption, it 
is their responsibility to endeavour by 
all means in their power to prevent such 
uses. The scientist must strive either to 
educate mankind to apply only the 
beneficial properties or uses of his dis- 
coveries or to find an antidote to the 
destructive applications to permit ade- 
quate defence against them. In most 
cases the chemist is trying to fulfil these 
obligations but, unfortunately, these 
never receive the publicity they deserve. 
The average chemist is a quiet. peaceful, 
conscientious soul and the last thing in 
the world he desires is to cause suffering 
or even discomfort. His chief aim in 
life is to help his fellows. When his 
discoveries prove other than wholly 
beneficial he at once starts to work try- 
ing to undo the harm. 

It is this last fact that we feel the 
public wants and needs to know, and 
for this reason we feel that a far less 
publicised meeting would have served the 
purpose of the Dalton Lectures most 
admirably. We refer to the SCI’s con- 
ference on the ‘Problem Arising from 
the Use of Chemicals in Food’ which 
took place at the Wellcome Research 
Institution’ on Thursday and Friday of 
last week. At this gathering the nation’s 
foremost food, agricultural and pharma- 
ceutical chemists discussed whether or 
not precautions were needed to safe- 
guard the public from chemical resi- 
dues and additives. It was generally 
agreed that there was no need for alarm 
and that present doubts and fears were 
largely groundless. It was also agreed, 
however, that no chances could be taken 
and every possibility must be thoroughly 
investigated. Even more important, every- 
one was agreed that the peace of mind of 
the consumer was just as important as 
his health. If those who fear or doubt 
the chemist could see how seriously the 
average one takes his responsibilities they 
would feel completely reassured. We 
sincerely hope that the papers read and 
the discussion which took place at this 
conference will be given the widest pos- 
sible publicity. 
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Notes €° Comments 


Large-Scale Allethrin Output 


MAJOR development recently an- 
A panned in the United States is 

the decision of the Carbide and 
Carbon Chemical Corporation to build a 
5 to 6 million dollar plant to manufac- 
ture allethrin, the synthetic homologue 
of one of the natural pyrethrins. The 
capacity of this new plant will be 500,000 
pounds per year, which is greater than 
the present annual U.S. consumption of 
pyrethrum. The Defence Production 
Administration has given a certificate of 
necessity for the new factory, and no 
doubt one of the most influential factors 
was the military priority that for some 
time now has been absorbing a substan- 
tial proportion of the pyrethrum im- 
ported from Kenya. The amount of 
pyrethrum left for domestic insecticide 
production has been seriously small. At 
the same time the recent public hearings 
about toxic residues on and in foods 
have been creating bigger demands for 
materials like pyrethrum which combine 
good insect toxicity with a low human 
toxicity. 


A Crippling Blow 


HE reaction in America to this 
development has been well sum- 
marised by the editor of Agricul- 
tural Chemicals (1951, 6, 9, 33)—. . . we 
shall no longer have to worry about bad 
weather or foreign squabbles affecting 
shipments of flowers to the U.S. It will 
be the first time that the American insec- 
ticide trade has been completely free 


from dependence on a foreign source of 
supply. We think the industry will be 
better off because of this emancipation.” 
The reaction in Kenya may not be as 
cheerful. Pyrethrum flowers are Kenya’s 
largest domestic export and the United 
States has long been her biggest customer. 
Only time can show whether the large- 
scale availability of allethrin will 
seriously curtail dollar-demand for 
natural pyrethrum. There is no doubt 
that the expansion of the pyrethrum- 
based insecticide market has for years 
been held back because the natural out- 
put is limited. With the current ten- 
dency to question more toxic insecticides 
the future demand for pyrethrum-type 
products may be big enough to absorb all 
that Kenya can export together with the 
500,000 pounds of synthetic allethrin. 
Even this could prove to be no more 
than short-term relief for Kenya’s pyre- 
thrum industry for it would not be diffi- 
cult for the United States to erect an- 
other allethrin factory. In the long run 
this important item in Commonwealth 
dollar-earning trade must suffer a crip- 
pling blow. 


Academic Costs 
A MAINTAINED supply of compe- 


tent scientists and technologists is 

essential to Great Britain if she is 
to retain her position in industry and 
fulfil her re-armament programme. 
The problem of rising costs at the univer- 
sities is, therefore, a matter of impor- 
tance which merits careful consideration. 
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Financial anxieties about the future were 
expressed this week’ by Mr. S, C. Roberts, 
retiring vice-chancellor of Cambridge 
University in his address to the Senate. 
To maintain its activities at the present 
level, Cambridge University would _re- 
quire an increase in the Treasury Grant 
of more than £200,000 a year. While 
the .rise in costs affects all universities. 
the Treasury, in arranging the amount of 
expenditure to be made through the Uni- 
versity Grants Committee made no 
allowance for any rise in prices, and in- 
deed when discussing the needs for 
1952-57 the question of some retrench- 
ment was considered... The number of 
students at universities is now likely to 
decline as the needs of ex-service men 
decrease, but this will. not help to save 
money. Expenditure is mainly on staff, 
and building in the scientific and techno- 
logical departments, and the harm done 
in this direction by cu‘s, might well out- 
weigh any small financial saving. for any 
economy which prevents the improve- 
ment in education of scientist and tech- 
rologists can only be deplored. Money 
spent on the universities should be re- 
garded as an investment which gives 
more tangible and immediate returns 
than many other forms of expenditure, 
and any severe reductions would seem 
to be both undesirable and unwise in its 
immediate effects and as a long-term 
policy. 


Disinfectant Standards 


NYONE foolish enough to read all 
At advertisements he sees will at 

some time or another come across 
the sacred legend—‘ This disinfectant is 
ten times as strong as carbolic acid. 
Pedants who read more than the first 
sentence of an advertisement will find 
immediately following this assertion in 
letters easily read with a magnifying 
glass, the qualification— by the Rideal- 
Walker test.’ The lay public, who does 
not know what this means anyway, will. 
not notice it is there. Even if it does, it 
will do little more than wonder idly who 
Mr. Rideal-Walker was. Those who 
have heard of carbolic acid (and in this 
age of soapless detergents, harmless ger- 
micides and the rest, their number is 
decreasing) will note that the stuff kills 
germs ten times as fast or ten times as 
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well as carbolic acid, and would probably 
be impressed if they had not been told 
so several times before. Those who know 


not only what carbolj¢ acid is, but. what | 


the Rideal-Walker test is, will probably 
share the viewpoint expressed by Profes- 
sor H. Berry, chairman of the British 
Pharmaceutical conference, in his chair- 
man’s address recently, that a biological 
test of this kind, when applied indis- 
criminately to commercial products, can 
be nothing but misleading. 


Still Misunderstood 


EVIEWING the test and its re- 
R soonsibity for evaluating disinfec- 

tants, Professor Berry said ‘that it 
is still misunderstood and ‘its intentions 
are warped from those of its authors in 
1903. It was also used, or rather mis- 
used, in advertisements to gull the lay- 
man, but one thing could be said for it 
—it had kept off the markets so-called 
disinfectants which were useless, and so 
acted as a minimum performance test. 
However, he said, from a clinical view- 
point the test is bad. It consists of com- 
paring the concentration which will kill 
Bact. typhosum in distilled water at 
18-20°C. in a specified time, with phenol, 
and breaks one of the cardinal rules of 
biological assay—that the compared sub 
stances should be similar. 


No Legislation 


S Professor Berry pointed out, it is 
A sometimes impossible to devise any 

physical or chemical test for a disin- 
fectant, and then a biological test must 
be used. But when it is used, let like be 
compared with like, and let there be 
other tests designed to determine the 
efficacy and utility of the disinfectant 
after standardisation, and some body 
empowered to accept or reject new pro- 
ducts on the results of these tests. In this 
country at present there is no obligation 
whatever for a manufacturer to give any 
evidence for the claims he makes for a 
disinfectant. There should be, as there 
is in America, a scheme which lays down 
certain performance tests and definitions 
in this field, and the Ministry of Health 
might take upon itself the task of approv- 
ing genuine products sold on the open 
market. 
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One Hundred Years of Chemistry 


HE 7th Dalton Lecture was delivered in 

Manchester on 27 September, by Lord 
McGowan of Ardeer, K.B.E., honorary 
president of Imperial Chemical Industries. 
jLtd. The lectures were founded by the 
|Manchester and District Section of the 
Royal Institute of Chemistry to bring before 
|the general public the beneficient impact of 
pure and applied chemistry upon contem- 
porary life, and so to provide an answer 
to the charge that science in general and 
chemistry in particular serve only destruc- 
tive ends. 

Following is an abreviated version of 
Lord McGowan’s address :— 

In the field of pure chemistry, Britons 
have done much to advance the world’s 
knowledge of the composition of matter, of 
the physical properties of gases and liquids, 
and the velocity of chemical reactions, and 
they have thrown a great deal of much- 
needed light on chain reactions and reac- 
tion mechanisms. 


Cornerstone of Prosperity 


Investigations of the structure of solid 
matter, especially crystallography, has been 
one of the major triumphs of British 
science, which has also made important 
advances in electro-chemistry—that is, in 
the powers of electrolysis. In the same 
period, British chemists have advanced our 
general knowledge of the rarer elements, 
and their discovery of the inert gases may 
well be said to rank among the greatest 
pieces of inorganic research of all time. 

The story in industrial chemistry is 
equally inspiring. So great and so rapid 
has the advance been, and on so many 
fronts, that today chemistry touches almost 


every aspect of our lives, individual and 
national. 
Moreover, the influence of chemistry 


upon the life of the nation has been as 


great as it has been upon its citizens. 
Chemical research is, and must always 
remain, the cornerstone of this nation’s 


prosperity, in peace as in war. In peace, 
it is the whetstone that puts the fine edge 
on our competitive efficiency as an indus- 
trial nation. In war, it is one of the most 
important factors in military security. 

Our civilisation in 1851 was still largely 


British Chemists’ Contribution to World Knowledge 


built around wood and iron. There were 
no man-made materials, deliberately created 
for some specific purpose. Some like poly- 
styrene or polyvinyl chloride were known 
or soon to be known, but were regarded 
simply as laboratory curiosities. The two 
great treasure chests of raw materials— 
petroleum and coal tar—were completely 
untapped. The air around us was never 
thought of as the storehouse of important 
elements which it is. 


Dalton’s Atomic Theory 


At the time of the Exhibition, Dalton 
had already been dead seven years. His 
atomic theory, which he had expounded in 
London in 1803, had begun to revolutionise 
chemical thought the world over, but 48 
years later it was more and more visibly 
in conflict with increasingly more facts. 
The atom was regarded as the smallest 
particle of matter—a particle that was 
indivisible, as its name implies. It is now 
known that the atom is a world in itself. 
We study the reactions within it, and are 
Steadily advancing our knowledge of how 
its vast store of energy may be harnessed 
and put to use. 

One hundred years ago, however, the 
physical reality of atoms was in doubt, and 
some chemists regarded them merely as 
convenient fictions for enabling the great 
array of empirical fact to be summarised 
and described... . It needed Edward 
Frankland, in 1852, John Newlands in 1864 
and others to lay the foundations of our 
modern knowledge. 

How that knowledge has increased can 
be gauged from a comparison of the 
chemist’s bookshelves then and _ now. 
Henry Watts (later editor of the Chemical 
Society’s Journal) had begun in 1847 to 
translate Leopold Gmelin’s Handbuch into 
English, and by 1872 the 18 volumes were 
all published. The whole of chemistry 
as it was then known is therein compressed 
into 8,000 pages which occupy 24 ft. of 
shelf-space. This is a measure of know- 
ledge at the beginning of our century. 
Contrast this with Mellor’s already ageing 
16 volumes (about 15,000 pages or 3 ft. 
of shelf-space) for inorganic chemistry, and 
the 61 volumes of Beilstein so far issued 
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for organic chemistry (which take up 
11 ft. of shelving). On such a measure the 
knowledge of chemistry is seen to be at 
least five times greater today than it was 
100 years ago. 

In 1851, 60 elements were known, com- 
pared with 92 today. If comparisons 
interest you, here is another. In 1883, the 
known organic chemical compounds num- 
bered 20,000; in 1919 the number was 
200,000. Today it is probably half-a- 
million, but the chance that any new 
chemical compound made today will be 
technically useful is, at the most, about 
1 in 50. 

Role in Medicine 

This new chemical knowledge has been 
applied in no sphere of life more strikingly 
than in the fields of medicine and surgery. 
It is perhaps difficult for us to realise what 
health conditions were like in those days 
around 1851. The disfiguring marks of 
smallpox were commonly to be seen on the 
faces of rich and poor alike. - There was 
also considerable risk of typhus, typhoid 
and even cholera. The death rate was 
about 22 per 1,000, or practically double 
what it is today. In 1832, no fewer than 
31,500 people died of cholera in England 
and Wales; and in the later epidemics of 
1848-49 and 1853-54 there were no fewer 


than 73,400 deaths. It seems hardly 
credible, when you consider that cholera’s 
victims in this country today number 


practically nil. 

Joseph Lister found that the death rate 
from sepsis and gangrene in his wards at 
the Glasgow Royal Infirmary was terrify- 
ingly high, bent his energies to an examina- 
tion of the cause, and found that living 
bodies were at the root of it. He began 
to experiment with carbolic acid, and by 
his work on antisepsis, thus begun, revolu- 
tionised surgery. But it was not until 1880, 
when the germ theory of. infectious 
diseases was accepted, that medicine could 
really be said to have abandoned the 
empirical for the scientific. 

Many years before that, Liebig had made 


this typical and remarkable statement: 
‘Without a _ profound knowledge of 
chemistry’. he said, ‘physiology and 


medicine will obtain no light to guide them 
in the solution of their most important 


problems—those of the laws of life, the 
vital processes, and the removal of 
abnormal states of the organism’. How 
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right he was to be! Chemotherapy—the 
treatment of disease by means of chemical 
substances—has introduced a new and great 
era of medicine. Organic chemistry has 
made possible the identification and isola- 
tion of the active principles of many 
vegetable drugs, and by its skill in design- 
ing and modifying complex new molecular 
structures has gone on to open up a vast 
field of new synthetic drugs, more efficient 
and less toxic than any of their precursors. 
A substantial amount of this epoch-making 
work has been British. 

Discovery of the anti-bacterial properties 
of penicillin by Fleming in 1929 and_ its 
development as an antibiotic by Florey and 
Chain 11 years later are developments too 
well known for recapitulation in detail. The 
same may be said of the sulpha drugs, 
developed largely by British, French and 
American workers, though the original work 
was German. The Germans announced in 
1935 that Prontosil had proved an effective 
remedy for diseases due to a certain bacterial 
species. Curiously enough, they failed to 
pursue investigations with their usual 
thoroughness, and it was left to others to 
show that part only of the Prontosil mole- 
cule was essential for anti-bacterial action. 
and that the true active agent was sulphanil- 
amide, formed by the breakdown of 
Prontosil in the body. 

From this discovery there grew a series of 
drugs less toxic and of greater therapeutic 
value than the original—drugs which have} 
given the medical profession a substantial 
measure of control of diseases in face of 
which they were singularly powerless before. 





Surgery also Benefited 

Surgery has also benefited from chemical 
research in the realms of anaesthesia and 
analgesia. The nightmare of pre-anaesthetic 
days—and they were only just ending when my 
story begins—was mercifully terminated by 
the discovery and introduction of inhalation 
anaesthetics. There can be no gainsaying 
the fact that the true advance of surgery 
began with the advent of the anaesthetist, 
who in turn draws upon chemistry and the 
chemical industry for his armoury of 
materials. 

In 1851 nothing was known about vita- 
mins. The vitamin-deficiency diseases, like 
rickets and scurvy, were, however, only too 
well known to all. In this field of bio-| 
chemistry, pioneered by Gowland Hopkins, | 
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enormous strides have been made, with 
beneficent effects beyond estimation upon 
the health of all races. Some of the 
‘accessory food factors’ have now been 
synthesised in British laboratories, and many 
produced on the commercial scale. 

The same story applies to the hormones. 
for the ductless glands that supply hormones 
to the living animal were terra incognita a 
hundred years ago. Today, the structures of 
the hormones are well understood, quite a 
number have been synthesised, and a goodly 
selection, natural and synthetic, are on the 
market. 

Before leaving the medical field, | must 
also mention the success of chemotherapy 
against two of the most devastating diseases 
to which the flesh of man is heir—leprosy 
and malaria. The outlook regarding the 
former was without hope until 80 years ago, 
when the Norwegian, Hansen, discovered the 
micro-organism causing the disease. But :t 
is only really in the last decade, with the 
development of the sulphone group of drugs 
that any really dramatic advance has been 
recorded. and it is with pardonable pride 
that we can call attention to the major con- 
tributions of British chemical research and 
development in this field. 

Equally important results, so far as the 
tropical and sub-tropical countries are con- 
cerned, have followed the success of recent 
British research into the anti-malarials. 
which resulted in * Paludrine’, a compound 
of an entirely new type. 


First Coal-Tar Dye 

Quinine, the extract of a tree bark. was 
for hundreds of years the only effective 
treatment for malaria. It was in an unsuc- 
cessful attempt to synthesise quinine that 
the 18-year-old William Henry Perkin, in 
1856, made the accidental discovery of the 
first coal-tar dye, and thereby laid the basis 
of an industry which, in less than a century, 
has exerted enormous influenges upon our 
civilisation. 

Perkin is generally regarded as_ the 
founder of the synthetic dyestuffs industry, 
but it is permissible to look back over his 
shoulder to Michael Faraday. another great 
English scientist who was still alive and 
vigorous when my century opened, and 
who is apt to be remembered essentially for 
his momentous discoveries in the field of 
electricity. forgetting his great contributions 
in the field of chemistry. Faraday’s 
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greatest chemical achievement was his dis- 
covery of benzene—the starting point of 
synthetic dyes, to say nothing of aspirin, 
saccharin and a host of other well-known 
substances. 

The coal-tar dyestuffs industry was born 
into. a comparatively colourless age. 
Before Perkin’s time, all dyes were from 
natural sources, vegetable, animal or 
mineral. The opening chapters of a story 
which begins with Perkin’s discovery of 
Mauveine, in 1856, make exciting reading. 
For six years or so Britain led the world in 
the new dyestuffs chemistry, the natural 
dyes quickly succumbed to the onslaught 
of synthetic products which combined 
unheard-of  obrilliancy of shades’ with 
simplicity of application. 


Discovery Followed Discovery 

At first, discovery succeeded discovery 
with great rapidity. . Peter Griess, chemist 
at Allsopp’s brewery at Burton-on-Trent, 
discovered the diazo reaction upon which 
the largest group of synthetic dyes—the 
Azo dyes—is based. Nicholson discovered 
Phosphine and the Water-Soluble Blues, 
the first acid dyes for wool, and in the 
same year Lightfoot discovered the valu- 
able Aniline Black. Then, so it seems, 
Britain failed to get her second wind. The~ 
effort petered out in lassitude and 
indifierence, and the Germans took over 
the business. 

Britain’s recovery in the dyestuffs field, 
begun in 1918, was slow and painful, and 
may be said to have taken fully 20 years 
to achieve. But if the way has been hard, 
the recovery has also been complete. 

In the last 30 years the British dyestuffs 
industry has been responsible for three 
major discoveries in the world of dyestuffs, 
and there have been no more than five in 
all during that period. Britain. today is pro- 
ducing more than 2,000 different dyestuffs 
from indigenous materials, and the crown for 
dyestuffs chemistry has come back where it 
belongs. 

Plastics were, I should imagine, called into 
being by the second phase of the Industrial 
Revolution which demanded, not new tech- 
niques for manufacturing things, but new 


materials for the machines. In 1951 
there is available a collection of attrac- 
tive units of every sort and colour— 


materials of extraordinary lightness, trans- 
parent, translucent or opaque, rigid or 
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elastic, resistant to heat or corrosion; 
tailor-made, so to speak, to whatever stipula- 
tions may be imposed. In 1851 there were 
none of these—not in commercial pro- 
duction, anyway. At that time they were 
working with shellac and gutta percha, ivory. 
horn, amber and tortoiseshell, but supplies 
were strictly limited. The first objective of 
the chemist was, therefore, to produce 
imitations of these natural materials. 

One highly important aspect of his 
researches concerned that natural plastic, 
rubber. Thomas Hancock, father of the 
rubber industry, had discovered the process 
of vulcanisation with sulphur, and he had 
found how to make ebonite. Next came the 
discovery that rubber made a. good insulator 
for electric cables, and by 1870 its use as an 
insulating medium was well established. 


Notable Developments 


Meanwhile there were notable develop- 
ments in connection with cellulose. Nitro- 
cellulose had been discovered in 1845, and 
in the 1860s Alexander Parkes found that 
nitrocellulose mixed with camphor gave a 
hard, horny material which he showed at an 
exhibition in 1862. His work contributed 
to the invention of celluloid, which led the 
plastics field for several years. 

The modern plastics industry was born in 
the U.S.A. some time in 1908. In that year 
Dr. Baekeland patented his process for the 
manufacture of phenol formaldehyde, but 
his phenolic resins made only quiet progress 
for some years. 

If in honesty we admit the American 
origin of the industry, we may also note 
that some of the greatest advances of the 
last two decades have been recorded in the 
U.K. British chemists have done much to 
elucidate the theory of the polymerisation 
by which the synthetic materials are formed. 
The process for making cast sheets of poly- 
methyl methacrylate or ‘Perspex’ was a 
British discovery. So, too, was polythene, 


which resulted from a_ splendid and 
courageous piece of research into’ the 
effects of high pressures on _ chemical 
reactions. 


The first hint of the possibility of man- 
made fibres is contained in ‘ Micrographia ~ 
published by Robert Hooke in 1664. In 
that book, the celebrated English physicist 
pointed out that silk was a glutinous * excre- 
ment’ which the silkworm forced through an 
orifice in its body. He went on to suggest 
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that some ‘ingenious, inquisitive person’ 
might succeed in producing a similar fibre 
artificially. ; 

Nearly 200 years later, at a meeting of 
the British Association, Louis Schwabe exhi- 
bited a fabric woven from glass thread. 
These threads had been made by drawing 
molten glass into filaments, and their impor- 
tance to us lies in the fact that the drawing 
was done through a form of spinneret—the 
first recorded use of such a device. 

Fibres produced by such means have a 
high degree of uniformity in their dimen- 
sions, and they aroused the interest of Swan. 
of electric' lamp fame, who was urgently seek- 
ing a suitable filament material for his 
invention. In 1883 he invented a process of 
squirting nitrocellulose solution through a 
die or spinneret into a coagulating bath of 
water and alcohol. It occurred to him that 
these filaments might also have possibilities 
as textile materials, so he made some very 
fine threads which were woven and publicly 
displayed at the Inventions Exhibition of 
1885. The essence of Swan’s methods were 
to become the basic principles of synthetic 
fibre production from that day forward, and 
his success rekindled interest in cellulose as 
a starting material in the minds of other 
researchers. 


Next came the epoch-making work of 


Cross, Beadle and Bevan who, in 1893, dis- | 


covered how to make viscose from cellulose. 

Acetate rayon followed a little later. Then, 
thanks to the courage and enterprise of the 
Courtaulds and the work of the brothers 
Dreyfus at Spondon, near Derby, the great 
viscose and acetate rayon industries were 
built up first in this country, then in nearly 
every part of the world. 


Protein Fibres 

Recent years have seen great develop- 
ments in the perfection of protein fibres. All 
manner of materials—milk, soya beans, maize, 
fish, chicken, feathers and eggs have teen 
used in this work and with varying degrees 
of success. This country has not lagged 
behind in this field. * Ardil’, a protein fibre 
derived from the protein of the groundnut, 
came into commercial production at Dum- 
fries in February of this year. 

Nothing has so far been said about the 
truly synthetic fibres—a smaller group with 
greater long-term possibilities than the pro- 
tein fibres. These synthetic fibres have 
emerged out of chemical investigation of the 
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long-chain molecules. The work of Caro- 
thers and his associates in the U.S.A. that 
culminated in nylon is a milestone by any 
standards, and American chemists have gone 
on to make further significant discoveries in 
this new and richly rewarding field. 

In Britain, ‘ Terylene’ the polyester fibre 
discovered in 1939 by Whinfield and Dick- 
son at Accrington, has now successfully 
undergone a long period of development, 
and a plant for its commercial production is 
due to be constructed at Wilton in North 
Yorkshire. This fibre will not be confined 
to textile purposes but will also find numer- 
ous industrial applications in such forms as 
foils, films and moulding powders. 

Problems of soil fertility were little 
understood in 1851, but anxieties about the 
feeding of a rapidly growing population 
were there aplenty, and Malthus’s prophecy 
that part of the new population would find 
‘no place laid at Nature’s table’ has 
already taken on an alarming ring. 

Liebig—so often seen in the rdle of 
trumpeter sounding the call to advance, had 
shown that the growth of crops could be 
increased by the use of potassium and 
phosphates, and Lawes and Gilbert had 
demonstrated, by their experiments at 
Rothamsted, the critical importance of 
nitrogen as an ingredient of plant food. 

In the middle of the 19th century there 
were few fertilisers that the farmer could 
call upon. The one imported fertiliser 
prior to 1850, was bones. 


Big Steps Forward 

It was Liebig who advocated treating 
bones with diluted sulphuric or hydro- 
chloric acid before applying them to the 
soil. This, he said, would convert the 
insoluble tri-calcium phosphate in the bones 
into soluble, and therefore readily assimil- 
able, superphosphate. This represented a 
big step forward. An even greater step was 
the discovery by Lawes that natural rock 
phosphates could take the place of bones, 
which were never available in any great 
quantity. 

By 1851, nitrate of soda had begun to 
arrive from Chile, and a few farmers were 
using it successfully. Unfortunately it was 
expensive. The situation was very similar 
in regard to guano, the dried excrement 
and remains of seabirds, which was being 
imported from Peru. Then, in 1898, Sir 
William Crookes, in his Presidential address 
to the British Association, warned the 
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world that it was living on its capital of 
combined nitrogen compounds, and fore- 
cast a nitrogen famine unless the chemist 
could step into the breach and achieve the 
fixation of the inexhaustible nitrogen in 
the air around us. This was achieved, and 
the problem of producing large quantities 
of nitrogenous fertilisers at a reasonable 
price was thereby solved. 

Chemistry has also elucidated some of 
the problems of soil structure and 
uncovered some of the secrets of plant 
growth. Its contribution in the field of 
crop protection against insect, fungus and 
weed pests has been equally important and 
perhaps more spectacular. 


Selective Weed Killers 

Development of the plant growth regu- 
lators, or selective weedkillers—work which 
is substantially British, has occurred mainly 
in the last decade. The best known of 
these growth regulators are * Methoxone’ 
and 2,4-D discovered in 1942 by Temple- 
man and Sexton. 

British chemical research has also made 
considerable progress in its investigations of 
fungus diseases. The Rubber Research 
Institute of Malaya has been experimenting 
with a new fungicide, developed in England, 
which shows great promise in controlling 
mouldy rot of rubber trees. 

Finally, there is the war against insects. 
A victorious outcome to this struggle is 
the concern not of the farmer alone, but 
of medical men and veterinary surgeons 
everywhere. In this field, chemical research 
can view the present situation with pride 
for it is now known how to control the 
insects that threaten crops—from the British 
wireworm to the African migratory locust. 
The problem is now essentially one of 
finance and organisation. 

It is now possible to control the anti- 
social insects, and, more important still, the 
lethal weapons are available with which to 
control the carriers of the great insect-borne 
diseases such as malaria, yellow fever, typhus 
and sleeping sickness. é 

This encouraging state of affairs has been 
largely due to the availability of two insecti- 
cides. The first of these is DDT; the second. 
*Gammexane’, gamma-BHC, the product 
of a British research programme tegun in 
1942. 

There is an urgent need for farmers to 
use the new weapons and techniques that 
chemical science has provided for them to 
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grow more food. It is estimated that British 
soil alone could be made to yield additional 
foodstuffs to the: value of: no less than 
£180,000,000 per annum, were plant protec- 
tion remedies applied with all the scientific 
knowledge already at the farmer’s disposal. 


Daily Developments 

Advances of chemistry in this field bring 
new developments with almost every day 
that passes. A very recent example is the 
systemic insecticide, several examples of which 
are already in commercial production. Such 
an insecticide, absorbed by the plants, 
renders their sap toxic for a period to suck- 
ing insects. Already it is not too specula- 
tive to ponder the large-scale use of systemic 
insecticides against those insects which attack 
animals. 

Nothing has been said of the technique of 
refrigeration, which owes so much to chem- 
istry and has revolutionised food distribu- 
tion in ouf time, nor of the development of 
those packaging materials which keep our 
food clean and safe; nor have I spoken of 
the cheap soaps and detergents—the products 
of chemical research; neither have I men- 
tioned the giant cement industry, which has 
developed on chemical foundations almost 
entirely within the last century, nor the 
chemical methods of water treatment which 
have given us the priceless boon of a safe 
and palatable water straight from the tap. 

With every passing year, more and more 
compounds of great value are extracted from 
the seemingly bottomless treasure chest of 
coal-tar, and now with the advent of the 
petroleum chemical industry in this country 
a second treasure chest is opening up. 

My survey is, in fact, all too brief, but I 
hope I have said enough to show that British 
chemical research still holds that eminent 
position which it did in Dalton’s day. If he 
were alive, I do not think he would express 
disappointment with the record of those who 
came after him, though he was never given 
to praising lightly. 


Seven Nobel Prizes 

Since the Nobel Prizes were awarded, 
Britons have won the chemical prize on 
seven occasions, the medicine and physio- 
logy prize on nine occasions, and our 13 
prizes for physics are a record for any coun- 
try. There is the proof—if proof were needed 
—that we have never lost the qualities that 
are necessary for permanent leadership in 
this inspiring field. 
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‘Scientists to Industry’ 


Nash & Thompson, Limited 


EMBERS of the trade and technical 

Press visited the laboratories of Nash 
and Thompson Limited at Totworth, 
Surrey, on Thursday, 27 September and 
watched work being carried out on a wide 
variety of scientific and industrial problems. 
They also saw various stages in the design 
and manufacture of a number of scientific 
instruments, and inspected finished products 
such as the Nash and Thompson Metal- 
lurgical Mounting Press, the Paint Research 
Station’s Glossmeter, the Nash and Thomp- 
son Flowmeter, the Aeration Test Burner, 
the Colour Comparator, etc. 

Nash and Thompson Limited was 
founded in 1936 and from then until 1945 
the Company was responsible for the 
design and development of the Frazer 
Nash gun turret used by the RAF. They 
also took a leading part in the intensive 
pioneer development of many types of 
radar scanner. In 1945 it began to under- 
take research into problems associated with 
the design and development of a_ wide 
range of products for an important group 
of companies, and since then its activities 
have expanded rapidly, so that now its 
laboratories, workshops, technicians and 
skilled labour force are available to 
industry in general. 


Research and Advice 

The Company, with 
laboratories and_ highly-qualified staff 
of physicists, chemists and _ engineers, 
now investigates and advises on _ such 
problems. .as_ corrosion,  electro-plating, 
paint finishes, chemical and metallurgical 
analysis, colour matching and electronics. 
In addition, they also design and manufac- 
ture single instruments to suit users’ special 
requirements, as well as produce a standard 


its well equipped 


range of specialised scientific apparatus. 
Physics, chemical, metallurgical and 
engineering laboratories work in close 


harmony with a design and drawing office, 
machine and fitting shops, an experimental 
shop and a pattern shop so that the work 
of the research worker can be carried 
through all stages until a prototype is pro- 
duced and/or complete sets of details and 
schedules are ready for use in the firm’s 
or their clients’ shops. 
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American Chemical Engineers Meet 


Technical Papers Read 


HE president of the University of 

Rochester, Dr. C. W. de Kiewiet. 
delivered the address of welcome at the 
opening of the national meeting of the 
American Institute of Chemical Engineers 
at Rochester, New York. on 17 September. 
The meeting took the form of a three-day 
convention and was attended by several 
hundred chemical engineers from the United 
States and Canada. 

Features of the convention were discus- 
sions on the engineering manpower shortage. 
chemical plant maintenance, industrial 
applications of photography and chemical 
engineering education. 

A photographic exhibit designed to show 
the functional use of photography in design. 
research and development work, and photo- 
graphy as an aid to engineering report 
writing, was on display. 

A paper was presented on ‘ Metering 
Liquid Sulphur’ by Messrs. J. R. West, E. S. 
Boe and C. E. Butterworth, of the Texas 
Gulf Sulphur Company and the Mellon 
Institute. The use of head meters, area 
meters and calibrated weirs were said to 
represent new developments in the metering 
of liquid sulphur. Orifice plates with three 
different orifice diameters were used in a 
one-inch steam-jacketed pipe. Measuring 
the differential pressure proved to be the 
problem but the use of a special manometer 
made the use of this meter feasible. After 
coefficients of discharge had been calculated 
by calibration from a standard tank, accu- 
racy was found to be within 3 per cent. 


Discharge Coefficients Lower 


A one-inch Venturi meter was used with 
the same type of manometer as with the 
orifice meter. The discharge coefficients 
obiained here were as much as 18.5 per cent 
lower than those found in the literature for 
the same Reynolds numbers. 

In the calibration of a rotameter, sulphur 
was pumped through the meter both with 
and without back pressure. Over the range 
studied this meter was accurate to approxi- 
mately 2.5 per cent. Severe problems pre- 
sented themselves in the use of a rotameter, 
such as those connected with corrosion duc 
to moisture in the sulphur, plugging of the 
area meter due to extraneous material, and 


at Annual Conference 


extremely high temperatures. which raised 
the viscosity of the liquid sulphur too high. 

Weirs with rectangular and V-notches 
were cut from 1/32 in. stainless steel and 
these weirs calibrated against a standard 
tank. The V-notch weirs with an angle of 
60° and 90° did not prove to be as accurate 
as a 90° weir, which was accurate to within 
0.4 per cent. A rectangular weir was accu- 
rate to 1.7 per cent. 


Oscillating Piston Meter 

An oscillating piston meter was used in 
thé range from 1 to 7 gallons at pressures 
up to 150 p.s.i. The meter was used in a 
steam-jacketed vessel which kept the sulphur 
liquid. This meter is simple of construction 
with one-way flow through ports which are 
always open. This meter performed with 
accuracy better than 2 per cent. 

The last type of meter was a proportion- 
ing piston pump which had its cylinders 
immersed in liquid sulphur and which deliv- 
ered to a steam-jacketed line. Delivery at 
high back pressures was slightly lower than 
the calibration, but at low back pressures 


the pump calibration proved correct. The 
worst error was 3.7 per cent. 

Another paper, ‘Solvent Drying’, was 
presented by R. S. Mitchell of the Cali- 


fornia Research Corporation. In the opera- 
tion of processing equipment which uses 
methyl ethyl ketone/benzene solvents (said 
Mr. Mitchell) it is often desirable to control 
the amount of water in the solvent, or in 
some cases maintain it essentially water-free. 
A drying system is required because some- 
times water is brought in with the feed. This 
paper presented a distillation method for the 
removal of water from methyl ethyl ketone 
containing benzene or naphtha. 

The drying of methyl ethyl ketone alone 
cannot be done satisfactorily by distillation 
because of the small difference in composi- 
tion of the water/methyl ethyl ketone mini- 
mum boiling azeotrope, and methyl ethyl 
ketone saturated with water at condenser 
temperature. 

The presence of benzene facilitates drying 
the solvent by distillation because it accom- 
plishes phase separation of the overhead 
distillate. In the methyl ethyl ketone/ben- 
zene/water system a ternary azeotrope exists 
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aS a minimum boiling mixture at 156°F. 
which -upon condensing separates into two 
layers with the following composition :— 


Weight per cent at 
25° C. of : 


Upper Lower 

Layer Layer 
Methyl ethyl ketone .. 19.0 p 
Benzene “é psn 80.6 0.1 
Water .. 0.4 96.4 


The upper layer is 91.1 per cent by weight 
of the azeotrope. 

It is not practical to dry methyl ethyl 
ketone containing from 10 to 30 per cent 
benzene. This paper presented laboratory 
operating and equilibrium data for deter- 
mining the desired enrichment of benzene 
and water in order to accomplish solvent 
drying by separation of a water phase. 

An Othmer-type equilibrium still was used 
to determine vapor-liquid equilibria for 90 
per cent methyl ethyl ketone/10 per cent 
benzene, containing small quantities of 
water. For equilibrium data in the region 
of two-phase separation a Gillespie still was 
used with a modified method of operation. 
The equilibrium data obtained was plotted 
in a manner to permit use of a McCabe- 
Thiele plot to determine the number of 
theoretical plates required for drying. 

Several laboratory runs using a distilla- 
tion column were made to substantiate the 
data. The results indicated that the data 
and determination of number of theoretical 
plates are sufficiently accurate for the design 
of a commercial column. 

Operating results for a 30-plate commer- 
cial column show that plate efficiencies for 
the water stripping and enriching sections 
are less than those which can be calculated 
by the method of Geddes, but the plate 
efficiencies obtained when enriching benzene 
are higher than those obtained by the Geddes 
method. An 80 per cent efficiency was ob- 
tained in the commercial column. 

The McCabe-Thiele method. of calcula- 
tion was checked by plate to plate calcula- 
tions, and the analysis as two separate two- 
component systems was found to be satis- 
factory for design purposes. 

Application of solvent drying as part of 
a wax de-oiling plant was also discussed. 





Training in Use of Instruments 


AS the complexity of industrial instruments 
increases, the necessity of providing users 
with an adequate explanation of the theory 
and practice of instrumentation becomes 
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more apparent. George Kent, Limited, of 
Luton, have for many years made a practice 
of giving an extremely thorough training to 
individuals sent to the works by user firms. 
Kent’s have now begun a series of integrated 
courses for instrument mechanics and 
engineers from customers, to give this train- 
ing on a more centralised basis. 

The courses last for four or five weeks, 
depending on the requirements of the 
trainees, during which period whole-time 
instruction is given by a qualified training 
staff on the theory, operation and main- 
tenance of a wide range of Kent instruments 
and control apparatus. A workshop and lec- 
ture room have been specially provided and 
equipped for training courses at the Luton 
Works, so that trainees get the full benefit »>f 
working and comparing notes together. 

First results have been most encouraging, 
and there is now a greater demand for places 
on the courses than can be satisfied in the 
immediate future. 





Multi-Language Newspaper 


THE world’s first multi-language newspaper 
in the field of metal science has been 
authorised for publication by the American 
Society for Metals. 

The Society’s Board of Trustees has 
allocated $50,000 to finance two-year pre- 
paration towards production of an ‘ Inter- 
national Journal of Metal Science,’ and two 
experts from each of 22 nations are being 
selected to set publication policy at a special 
session of the first World Metallurgical 
Congress in Detroit, 14-19 October. The 
Detroit conclave is sponsored by the Society 
and is expected to attract more than 40,000 
metal engineers, research scientists and 
Managing executives. 

The organisation’s Board of Trustees will 
be publishing agency for the new paper until 
a world representative Board of Governors 
is selected. The new paper will appear in 
original languages of contributing writers 
and experts. Abstracts in English will be 
prepared by a staff yet to be selected. 





Indian Coal for Britain 
Some 120,000 tons of coal are reported to 
have been sold to the National Coal Board 
by the Bengal Coal Company and the Equit- 
able Coal Company of Calcutta. .The coal. 
it is understood, will be used for gas produc- 
tion and is to be shipped to Britain. 





6 On 


N 


by J. 


iw 
mi 
that o 
a gla 
with 
rubbe 
sugge: 
remal 
liable 
Ap: 
ae 
is alw 
of at 
On 
an ¢ 
obtai 
ing | 
with 
there 
vacul 
is alt 
exter 
of tk 
spact 








l 6 October 1951 THE CHEMICAL AGE 461 
of 
| New Vacuum Gauge for Canned Goods 
to 
ms. | by J. C. Morpeth, British Food Manufacturing Industries Research Assoc. 
ted 
ind HE most commonly used method of the Budenberg Gauge Company, who are 
in- measuring the vacuum in canned goods is now manufacturing the instrument The 
that of puncturing the can or the tin lid of gauge has been patented in England and 
ks, a glass vessel with a vacuum gauge fitted certain other countries. 
the with a hollow steel need!e enclosed in a The theoretical errors in the gauge read- 
me rubber ferrule. Other methods have been ings when a gauge of known internal volume 
ing suggested, but the puncturing gauge method is used to measure the vacuum in a head- 
in- remains the most conven‘ent, although it is space of known volume can be simply cal- 
nts liable to give erroneous results. culated from the formula :— 
ec- Apart from the errors of the gauge itself. P(V: + V2) = pi Vi + pz V2 
nd i.e., calibration or mechanical faults, there Where V; = Internal volume of the gauge; 
on is always present an error due to the presence V. = Volume of the headspace in the can; 
of of air at atmospheric pressure in the gauge. pi = Pressure of air in the gauge (atmo- 
On measuring the vacuum in a package with spheric); p: = pressure of gas in the can 
rg. an ordinary can-piercing gauge, the value = (atmospheric pressure minus the vacuum); 
ses obtained from the scale reading is that result- P = Final pressure in the can when the can 
he ing from the mixture of air in the gauge and gauge are connected. 
with that in the headspace of the pack. It Assuming that a gauge has an internal 
therefore follows that any measurement of volume of 5 c.c. (a not uncommon value), 
vacuum obtained with the puncturing gauge and that the barometric pressure is 30 in. of 
is always lower than the true value to an mercury, the vacuum which would be read 
er extent depending upon the internal volume from the gauge when used on cans of known 
en of the gauge and the volume of the head- headspace and vacuum has been calculated 
an space in the can. The smaller the volume with the results: 
: True Vacuum Volume of Headspace (in c.c.) 
as (inches Hg) 100 75 50 25 1 10 5 4 2 
re- 25 ae i ee 23.4 22.7 20.8 18.8 16.7 12.5 11.1 7.2 
20 ba i, 18.8 18.2 16.7 15.0 13.4 10.0 8.9 5.7 
T- 15 kee as Ree 14.1 13.7 12.5 11.3 10.0 7.5 6.7 4.3 
vO 10 ip ES 9.5 9.4 9.1 8.3 7.5 6.7 5.0 4.5 2.9 
5 4.8 4.7 4.6 4.2 3.8 3.4 2.5 2.3 1.5 
ng es a ae eet oe a 
ial of the headspace in a can, the greater the From these theoretical results it is appar- 
cal error in gauge reading with an ordinary ent that the greatest errors will result when 
he vacuum gauge. the true vacuum in the can is high and the 
ty This defect of the ordinary can-piercing volume of the headspace is small. With low 
00 gauge has long been known to the chemists vacuum the error is not so great provided 
nd and technologists of the canning industry. that the headspace is large, but when the 
, It was again forcibly brought to their notice volume of the headspace approaches that 
ill during the last war when certain canned of the gauge, the relative error again becomes 
til foods prepared under Government contracts great. 
TS were required to be packed under a specified It would be possible to calculate the true 
in minimum degree of vacuum. Canned foods vacuum in a can from the vacuum gauge 
TS given processes of heat exhausting or cold indication as normally obtained provided 
be vacuumising which should have given the that the internal volume of the gauge were 
required degree of vacuum, were found to known, and also that the volume of the 
be low in vacuum, according to the available headspace could be accurately measured. 
method of testing. The British-Food Manu- The measurement of the volume of the head- 
to facturing Industries Research Association space in a can is not, however, a simple 
rd was asked to investigate methods for more matter. As in most cases the actual volume 
t- accurately measuring the vacuum in canned is governed to a greater or less extent by 


il, 


foods. The modified vacuum gauge, now 
known as the FIRA Gauge, was the outcome 
of this investigation and collaboration with 


the degree of vacuum because of the flexi- 
bility of the lid of the can, an accurate 
determination of the headspace volume by 
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direct measurement wouid not be possible. 

Suppose, however, that having made a 
determination of the vacuum in a can in 
the usual manner with a puncturing gauge, 
a second known volume of air at known 
pressure and at the same temperature as the 
headspace gas is introduced into the system. 
With the vacuum gauge siill in position on 
the test can, a second gauge reading is 
obtained. From these two readings it is 
possible to calculate the original vacuum in 
the can without requiring to know the 
volume of the headspace. The calculation 
is made in the following manner. 

Let the volume of the headspace in the can = V< 

Let the vacuum in the headspace in the can ny 


Let the volume of the gauge 
Let the volume of the air introduced Vv; 


The pressure of the air in the gauge tefore 
puncturing the can is atmospheric; let this 
pressure = p, and let the extra air intro- 
duced be at the same pressure. 

Two Readings 

Ist Siep. Piercing the can with the gauge 
in the normal manner, a gauge reading is 
obtained = P,. 

Then (V. ¥;)) P, Pou... Vall 

The term Vip = O tecause in measuring 
vacuum, atmospheric pressure p is taken as 
zero. 


Thus V. = ——— Le. (1) 
P. — P, 

2nd Step. With the gauge still in position. 
a volume of air V. at atmospheric pressure 
p is introduced. A second gauge reading 
P,, is obtained. 

Then Pi(V.+Vi+V2)=P,.(V. + Vi) + Vep. 
(As tefore the term V: p = 0) 

P.V:i or PV, bis PV: 





or V. = — Vs i 
P, ae P, 
Combining equation (1) and (2): 
V2.P..Pp 
P. = dptiecieiclnatiinis 


V.Pp + ViP» — ViP, 

If V: be made equal to V:, i.e., the volume 
of the air introduced at the second step is 
equal to the internal volume of the gauge: 

P,.Pp 
Pe = —— nese. (3) 
2P. —P. 

Thus, assuming that the volume of the 
headspace does not alter during the opera- 
tions, it is possible to calculate the true 
vacuum from the two gauge readings with- 
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out requiring to know the volume of the 
headspace in the can. 

In order to admit the necessary volume of 
air to the system of gauge and can, as postu 
lated in the above theoretical discussion. 
some practical method is required. In the 
FIRA Gauge this has been accomplished by 
providing an auxiliary air reservoir exactly 
equal in internal volume to the internal 
volume of the gauge itself. A Schrader 
tvre valve, actuated ty a button at the back 
of the gauge, is emp!oyed for effecting com- 
munication between this air reservoir and 
the gauge space. 

The mode of operating the FIRA Gauge is 
extremely simple:—The tutton at the back 
of the instrument is pressed and released. 
thereby ensuring that the air in the auxiliary 
chamber is at atmospheric pressure and the 
chamter is again closed. The can is then 
punctured in the normal manner, after first 
moistening with water the surface of the 
rutter ferrule enclosing the puncturing 
needle. 

When the perforation has been effected, the 
pressure of the hand on the gauge is re- 
leased slightly, care teing taken to avoid 
breaking the seal between can and gauge. 
The metal case of the gauge is then gently 
tapped, and when the indicating needle is 
steady the gauge reading is noted. With 
the gauge still in position on the can, the 
button is again depressed and released. The 
air in the reservoir is thus put in communi- 
cation with the internal space of the gauge 
and the headspace of the can. The gauge 
case is again gently tapped, and the second 
and lower gauge reading is noted. From 
these two readings the true vacuum in the 
can is calculated from the formula :— 

True Vacuum 


Ist Reading x 2nd Reading 





Twice 2nd Reading — Ist Reading 

In order to obviate making this calcula- 

tion arithmetically, a calculator has been 

designed on the principle of the slide rule. 

from which the true vacuum may be read 

off after setting the first and second gauge 
readings. 

Results Good 


Results obtained using this method were 
good. Meat paste jars were filled with 
water to give a headspace of approximatelv 
9 c.c., sealed under accurately known vacua, 


continued on page 464 
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Design in Chemical Factories 
Building Research Congress Hears Papers 


IME was when architects considered it 

beneath their dignity to plan a factory. 
Yet to-day such commissions are eagerly 
sought, and such is the importance of 
ndustrial architecture that an entire session 
of one of the Divisions of the Building 
Research Congress, which was held in Lon- 
don last month, was devoted to the plan- 
ning of factories. The papers presented by 
British and American experts covered almost 
every aspect of factory layout including the 
selection of sites, the flow of materials, 
transportation facilities, personnel require- 
ments, administrative facilities and architec- 
tural design Planning in relation to 
working conditions was the subject of a 
paper by G. P. Barnett, H.M. Chief Inspec- 
tor of Factories, London, who discussed 
the intelligent layout of the factory and its 
ancillary buildings cleanliness, temperature 
and ventilation, noise, etc. 

An eminent American architect, F. A. 
Fairbrother, pointed out that in planning for 
flow of materials an architect may offer very 
valuable aid. Because of the facility which 
comes from practice in solving problems of 
plan and space, he often comes up with 
surprisingly simple and practical suggestions. 

Not only did the papers deal generally 
with the different methods of factory con- 
struction and their costs in relation to space 
requirements, natural lighting, heat insula- 
tion, ventilation, maintenance, etc., but con- 
sideration was also given to the important 
constraints imposed by different types of 
manufacture, including the production of 
chemicals. 


An Expensive Practice 

As stated by Edward D. Mills, a London 
architect, the pace of modern industrial 
development is such that the most up-to-date 
process to-day may be regarded as obsolete 
in five years’ time. Many manufacturers 
have therefore come to the conclusion that 
the solution is the erection of makeshift 
buildings which in theory can be scrapped 
after a few years. In practice, such build- 
ings are expensive to erect, and because of 
the high cost of servicing, heating and main- 
tenance etc., are finally accepted as perman- 
ent but unsatisfactory substitutes for existing 
buildings. 


Mills suggests two possible alternatives. 
The first is the construction of properly de- 
signed semi-permanent buildings with a light 
structural frame, and standardised wall and 
floor infilling panels which can be arranged 
in a variety of plan forms and ultimately 
dismantled when their term of use has ex- 
pired, the units being subsequently available 
for re-erection elsewhere in a different form. 
The second alternative is the construction 
of industrial structures as permanent 
weatherproof envelopes, housing a flexible, 
interchangeable and independent framework 
for the developing process, allowing a com- 
plete reorganisation of machinery or plant, 
without interference with the building struc- 
ture at any time. This approach is re- 
garded as particularly appropriate to the 
chemical industry, where particular products 
or manufacturing processes may have a very 
short life. 


Careful Selection Essential 

On the subject of maintenance, Mills 
emphasised that the materials used in the 
construction of any factory building should 
be selected with great care in relation to the 
conditions under which they will be used. 
the durability required, and the possible 
need to maintenance and repair. Giving a 
few obvious examples, he pointed out that 
exposed steelwork should not be employed 
where corrosive fumes are likely to be 
present, where chemicals are used in large 
quantities, or where a high level of con- 
densation is anticipated. Steelwork should 
be encased where a process has a high fire 
hazard, or, alternatively, reinforced concrete 
should be considered as a structural material. 

A major problem is presented by the 
shortage of steel, aluminium, timber and 
cement. The construction technique used 
in factory building must use these scarce 
materials as economically as possible. Recent 
developments in structural technique show 
considerable savings in these materials over 
traditional building methods and their use 
will have considerable influence on the plan- 
ning and construction of factory buildings. 
The use of high tensile steel, welded struc- 
tural steelwork, pre-stressed reinforced con- 
crete, shell membrane reinforced concrete, 
and factory-made standardised floor and 
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wall units has passed the experimental stage 
in most industrialised countries and is 
already changing the shape and appearance 
of factory buildings. Considerable 
research is still needed in relation to 
the most economical applications of these 
new techniques. Mills, therefore, considers 
that industrialists should be encouraged to 
experiment in these fields, since the work 
already carried out suggests that their use 
can materially. assist in the development of 
more economical and efficient manufacturing 
units. 

Chemical manufacturers, in common with 
many other industrialists, are endeavouring 
to expand their production as rapidly as 
control restrictions permit. Particularly 
welcome, therefore, is the realistic approach 
to the problems of industrial architecture 
which was so much in evidence at the Con- 
gress. Fairbrother claimed that the better 
industrial architecture was well in advance of 
much modern commercial building design 
This close co-operation between architecture 
and industry should be of inestimable value 
in. the future progress and expansion of 
chemical manufactures. 





Building New Factory 
Expansion Made Necessary by Demand 


LTHOUGH a post-war reorganisation 

of their existing factory has enabled 
L. Oertling, Ltd., to increase their produc- 
tion even when compared with the war- 
time output, a continuing and growing de- 
mand for Oertling balances has made the 
provision of a larger and more modern 
works an urgent necessity. 

The construction of a new factory has 
commenced. It is located at St..Mary Crav 
and will be fully equipped with the most 
up-to-date machine tools for the production 
and finishing of balance components, and 
specialised instruments of recent design for 
the testing of balances and the adjustment 
of weights. 

Ideal working conditions with full can- 
teen facilities will be provided in rural 
surroundings and the entire factory, which 
is pre-cast concrete, with a barrel-vault roof 
and north-light construction, will be tem- 
perature-controlled. 

Air-conditioned, temperature-controlled 
balance rooms entered through specially 
constructed air locks will be provided for the 
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adjustment and standardisation of balances 
and weights. 

The research laboratories at present in 
London will be located at the factory pro- 
viding increased space and facilities for the 
investigation of problems of balance design. 

The total covered area of the factory will 
be nearly 33,000 square feet. 





Chemical Microscopy Meeting 


A JOINT meeting of the Microchemistry 
Group of the Society of Public Analysts and 
Other Analytical Chemists with the Liver- 
pool and North-Western Section of the 
Royal Institute of Chemistry will be held in 
Liverpool on Thursday, 18 October. 

Members of the North of England Sec- 
tion of the Society of Public Analysts are 
invited to take part in the programme which 
includes afternoon visits to Lever Brothers, 
Port Sunlight, Ltd., and J. Bibby & Sons, 
Ltd. 

The evening meeting will be held at 7 p.m. 
in the chemistry lecture theatre of Liverpool 
University, Brownlow Street, when the fol- 
lowing papers will be read and discussed: 

“Some of the Principles of Quantitative 
Microscopical Analysis’, by J. G. A. Grif- 
fiths; “Some New and Simple Techniques 
for the Application of Fluorescence Micro- 
scopy’, by J. King (Department of the Gov- 
ernment Chemist); and ‘Applications of 
Polarisation in Chemical Practice’, by H. H. 
Hartshorne (University of Leeds). 





New Vacuum Gauge 

continued from page 462 

and the vacua tested with the FIRA Gauge 
The following results were obtained. The 
values recorded under ‘ Ist Reading’ would 
be equivalent to those obtained with the 
ordinary puncturing gauges in common use. 


Error 


Applied Ist 2nd Calculated st Calculated 
Vacuum Reading Reading Vacuum Reading Vacuum 
(in.) (in.) (in.) (in.) (in.) (in.) 
9.1 6.4 4.9 9.2 2.7 +0.1 
13.2 7.9 5.7 12.9 5.3 0.3 
18.9 11.8 8.5 19.3 7A 0.4 
20.1 14.3 11.3 19.5 5.8 0.6 
24.0 17.2 13.4 24.0 6.8 0 


The author wishes to record his thanks 
to the Council of the British Food Manu- 
facturing Industries Research Association 
and to the Department of Scientific and 
Industrial Research for permission to pub- 
lish the results of this investigation. 
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Indian Developments 
(From Our Own Correspondent) 
i Government of India have appointed 

a five-man committee to examine and 
suggest concrete proposals for the establish- 
ment of a fine zinc smelter industry in India. 

The committee’s functions will be to 
recommend steps to assess the resources of 
zinc ores at Zawar (Rajasthan) and other 
places in India; to recommend location for 
one or more zinc smelting plants and the 
methods to be adopted; to recommend the 
agency to be placed in charge of smelting 
and the advisability of entrusting this to the 
Metal Corporation of India, keeping techni- 
cal and financial aspects and the existing 
legal commitments in view. 

A scheme for Indo-German industrial co- 
operation, which has been approved by the 
Government of India, is being finalised in 
consultation between the Indian Legation in 
Bonn and concerned German industries. The 
scheme envisages the ‘visit of a German 
Technical Mission to India to explore the 
ways of German assistance to Indian indus- 
try. It also includes technical training of 
Indian personnel in Germany with reciprocal 
arrangements for Germans to study Indian 
philosophy. 


* * 


Extensive deposits of ilmenite sand have 
been found in Ratnagiri District in Bombay 
State of India. These deposits together with 
the well-known beach sands of Travancore, 
are expected to offer India a place of pride 
in world trade of the much needed mineral. 


* cae 


India is to have a third big aluminium 
factory, The two principal aluminium fac- 
tories in India which to-day account for an 
annual production of 3,678 tons are now 
investigating plans for the expansion of the 
industry in the country. The estimated re- 
quirements of India are in the neighbour- 
hood of 15,000 tons per annum. Lack of 
adequate power supply is one of the reasons 
for inability to take the industry to its 
present installed capacity. The firms have 
approached the Government of India for 
assistance. It may be remarked in this con- 
nection that the Government of India have 
decided that no subsidy need be given to the 
industry as the Indian prices compared 
favourably with those of imported materials. 
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Tin-Nickel Plating 


Remarkable Resistance to Corrosion 


bei newly invented tin-nickel electroplate 
remains permartently bright when exposed 
to the atmosphere or to many liquids and 
sprays that corrode other metals. The resis- 
tance of this tin-nickel plate to corrosion is 
so remarkable that it is to be classed not 
simply as a decorative plating, but as a 
material of construction in chemical engi- 
neering plant. The distinction implied js 
that tin-nickel is not merely a coating that 
remains bright and decorative under condi- 
tions which would tarnish or rust steel, brass 
and other common metals, but that it is 
exceptionally resistant to concentrated solu- 
tions of many acids, alkalis and salts. 

The evidence for this conclusion is given 
in ‘Electro-deposited Tin-Nickel Alloy 
Coatings’ issued recently by the Tin Re- 
search Institute, which describes work done 
in the Institute’s laboratories during the past 
two years. The first part relates to the 
method of the electrodeposition process and 
shows that the operating conditions are 
sufficiently flexible to ensure good sound 
deposits in actual workshop practice. The 
second part, dealing with the corrosion tests, 
puts forward an explanation of the remark- 
able corrosion-resistance of the alloy, which 
could not be predicted only from a know- 
ledge of the corrosion-resistance of tin and 
nickel separately. From this it is plain that 
a new permanent decorative plating has been 
born. Copies of the booklet (which is 
written by N. Parkinson, M.Sc., A.R.LC., 
S. C. Britton, M.A., and R. M. Angles, 
L.I.M.) are available without charge from 
the Tin Research Institute. 





High Temperature Flame 


A flame that can quickly burn a_ hole 
through the most fire-resistant material has 
been demonstrated by scientists at the 
Temple University Research Institute in the 
U.S.A. A tiny blue flame of hydrogen and - 
fluorine is said to have a temperature of 
between 9,000° and 9,500°F. and is believed 
to be among the highest sustained laboratory 
temperatures ever obtained. University 
scientists have also developed a torch that 
burns powdered aluminium in oxygen. It 
can penetrate a 3-in. concrete wall in two 
minutes. 
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Smoke Abatement 
Annual Conference Held 

ROM 26-28 September the National 

Smoke Abatement Society held its 
annual conference at Blackpool. Smoke in 
all its aspects was discussed, from the use 
of smokeless fuels in domestic grates to the 
waste of energy involved in the production 
of smoke. 

The 2nd Des Voeux Memorial Lecture 
this year was given by Dr. J. Bronowski, 
director of the Central Research Establish- 
ment of the National Coal Board, and his 
subject was ‘Power and Waste in their 
Social Setting’. Stressing the wastage of 
energy involved in inefficient plant, smoky 
appliances and antediluvian methods, he 
said that we must learn to save energy by 
modernising plant, revising layout and 
sequences in all industrial operations, and, 
above all, by instituting new processes. He 
hoped, he said, that atomic fuels would 
arrive within 25 years, but meanwhile 
there was a _ wealth of energy’ wait- 
ing to be tapped in the 17. cwt. 
in every ton of coal whose energy went up 
the flue. This energy was in the soot on 
the boiler, in the steam that goes to waste 
in the cooling towers, in the smell round the 
gas works, and in every other inefficient 
appliance in factory and home. 

Shortage of raw materials, he declared, 
was more serious than shortage of energy, 
but the new processes and techniques re- 
quired to supplement raw materials needed 
greater amounts of energy. Dr. Bronowski 
said that we had the scientists to supply 
this, but we were short of technologists 
who could translate scientific developments 
from the laboratory to the factory. 





Power & Products from Lignite 


THE U.S. Bureau of Mines has recently an- 
nounced a new process for obtaining power 
and coal tar products from lignite and other 
non-coking coals! Major products of the 
process, which is a variation of low tem- 
perature carbonisation, are a high heating 
value char—ideal says ‘the report for power 
plant use—and crude coal tar. The process 
is applicable to any coal of lower grade 
than highly volatile bituminous B. 

More favourable coals will yield as much 
as 45-55 gallons of tar oil per ton. The 
char remaining will compete in America 
with natural gas as a fuel, and the Alumin- 
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ium Corporation of America is erecting a 
new aluminium smelting plant in Texas with 
a capacity of 85,000 tons of metal yearly, to 
be powered by steam-driven equipment using 
lignite as a fuel processed by the new 
method. In the process, the lignite is 
crushed, dried by boiling at 350°F., and 
burned in air at 950°F. to extract the tar 
oils and obtain a char. Overall thermal! 
efficiency is reported to be about 91 per cent. 

The process is also applicable to synthetic 
liquid fuel production, since the tar oils can 
readily be hydrogenated using relatively 
little hydrogen, and the carbonising equip- 
ment can be used to extract oil from oi! 
shale fines at present discarded because they 
cannot be handled in most of the pilot plant 
shale retorts under study 


U.S.A. Chemical Exhibition 


THE 23rd Exhibition of Chemical Industries 
will be held in New York, at the Grand 
Central Palace, from 26 November to 1 
December. The exhibition was first in- 
augurated following the outbreak of the 
first world war and is sponsored by an 
advisory committee of leaders in the major 
fields of interest served by exhibitors. Mr. 
E. R. Weidelin, Director of the Mellon Insti- 
tute, is chairman of the committee for the 
1951 exhibition. 

The purpose of the Exhibition of Chemi- 
cal Industries is to provide a common meet- 
ing ground for management, research and 
production personnel, stimulated by dis- 
plays of raw materials, machinery and pro- 
ducts and aided by demonstrations of equip- 
ment and actual processing operations. It 
is a biennial fixture, designed to implement 
the specialist in his own field and also to 
refresh his knowledge in outside spheres. 

The field of the exhibition comprises the 
production of chemicals, the entire range of 
chemical processing, and the use of chemical 
ingredients and chemical steps in connection 
with mechanical operations of all kinds, 
literally affecting all industries. Exhibits 
include a great variety of raw, partially 
manufactured materials, processing machin- 
ery’ and equipment for all sorts of manu- 
facturing plants, also displays of apparatus 
and instruments used in research and in 
process control. 

An announcement has just been released 
that 381 concerns with 400 exhibits will 
occupy all available exhibit space on four 
floors of the Grand Central Palace. 
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Analytical Chemistry of the Less Common 
Alkali Metals 


Part Il—Rubidium & Caesium 


by T. S. West, B.Sc., A.R.I.C. 


| hearnetes M and caesium closely resemble 
potassium in their reactions, all the com- 
mon tests for the last element being dupli- 
cated by the former two. Indeed, so alike 
are the metals that they were only recog- 
nised as new elements as late as 1860-61 by 
Bunsen and Kirchoff, from spectroscopic 
evidence, and even to-day, chemists are still 
content to turn in rubidium and caesium 
with their potassium analyses unless they 
have recourse to spectral methods. 

An extensive search of the literature re- 
veals. however, that there are many methods 
available for distinguishing between potas- 
sium, rubidium and caesium, and for 
determining rubidium and caesium in the 
presence of potassium. Nor is the separa- 
tion of rubidium and caesium as difficult as 
is commonly believed. Russian workers 
have been very prominent in this field, and 
particular attention has been paid here to 
their work. As would be expected, how- 
ever. such a study has revealed much con- 
tradictory evidence in the titerature, and the 
author has attempted to steer a middle course 
wherever possible. 

Potassium, rubidium and caesium yield 
insoluble precipitates with chlorplatinic acid, 
and since all three precipitates are yellow, 
this reagent cannot be used to differentiate 
potassium from rubidium and caesium. The 
chlorplatinates of the latter two ions are less 
soluble than potassium chlorplatinate, how- 
ever, and a saturated solution of the latter 
has been used to detect rubidium and 
caesium in the presence of potassium.’ 

A modification of the chlorplatinate test 
can be employed to distinguish between rubi- 
dium and caesium in the presence of all the 
other alkali metals. The test is carried out 
by adding one drop of a one per cent solu- 
tion of cadmium iodide plus one drop of 


Cc 


0.5 per cent chlorplatinic acid, to one drop 
of test solution containing the alkali metals. 
In the presence of caesium, the solution 
turns red and deposits dark red micro crys- 
tals of a compound of caesium, cadmium, 
platinum and iodine. The authors’ of this 
test claim that none of the other alkali 
metals interfere. 

Rubidium and caesium readily form 
double salts with the halides of stannic tin. 
This is often used to distinguish between 
rubidium and caesium, and potassium. The 
precipitates have the composition M:SnX¢ 
where M may be rubidium or caesium, and 
X chloride, bromide or iodide. Stannic 
chloride is used in one scheme proposed in 
the literature for the detection of rubidium, 
caesium and thallium (which closely resem- 
bles the first two in its chemical reactions) 
as follows.* 

One drop of potassium iodide solution is 
spotted on filter paper, and the spot covered 
with one drop of tin solution plus one drop 
of the solution to be tested. A little potas- 
sium iodide solution is added to the centre 
of the spot from capillary tubing. If the 
spot begins to darken, caesium is present. 
This is due to the insolubility of the double 
salt of tin with caesium, in potassium iodide 
solution. A better caesium test is obtained 
by previous removal of thallium as the 
iodide. 

To detect rubidium, both caesium and 
thallium should be removed by precipitation 
as their bismuth iodides, after which the 
rubidium is converted to the black insoluble 
compound Rb,AuPdCl, by adding a few 
drops of an auric chloride, palladous chlor- 
ide solution. Under the microscope these 
crystals can be seen as characteristic black 
octagons. The detection limits are 0.03 ug. 
for caesium and 0.15 ug. for rubidium, using 
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a ten per cent auric-palladous chloride solu- 
tion.*. The other alkali metals do not inter- 
fere with the test, but to differentiate between 
rubidium and caesium it is necessary to 
remove one of them as above, before testing. 

This test is paralleled by many others due 
to the remarkable tendency of rubidium and 
caesium to form triple halides with the noble 
metals. For example, rubidium and caesium 
chlorides give characteristic crystals when 
treated with an auric chloride, silver chlor- 
ide reagent. The  rubidium-auric-silver- 
chloride crystals are blood-red tablets or 
prisms, while the corresponding caesium 
compound is a star-shaped or cubic non- 
transparent crystal. Bayer’ was able to de- 
tect 0.1 wg. of either ion. The composition 
of the crystals is indefinite, varying with 
conditions of precipitation, but closely 
approximates to M:AgAuClk. 


Different Constitution 

A different constitution is ascribed to the 
corresponding iodide compound by Russian 
workers.” They claim that a solution of a 
rubidium salt in concentrated hydriodic acid 
yields with addition of equal volumes of a 
fourteen per cent solution of silver iodide in 
the same acid, and a four and a half per 
cent solution of gold in iodine and hydriodic 
acid a precipitate of black hexagonal crystals 
having the composition: 3Aul, Aul;, 4RbI, 
Agl, when the rubidium is in excess, and: 
3Aul, Aul;, 3RbI, 2AgI, when excess of re- 
agent is employed. The formation of these 
black crystals is claimed to form a delicate 
test for rubidium in the presence of potas- 
sium and ammonium, the sensitivity being as 
low as 0.01 ug. in one drop of solution under 
the microscope. Caesium reacts similarly, 
with a tendency to form star-shaped aggre- 
gates of crystals. The test is claimed to be 
more sensitive than those using the chlorides 
or bromides of gold and silver, but while 
this is fairly probable, it is noteworthy that 
neither these nor other workers comment on 
the possibility of mixed crystal formation 
between the rubidium and caesium com- 
pounds. 

The auric iodide for the above reaction 
was prepared by allowing gold filings to 
remain in contact with concentrated hydri- 
odic acid containing iodine and a little ether, 
for one week. The silver iodide was freshly 
precipitated and dissolved in hydriodic acid 
immediately before use. 

A mixture of auric and platinum bromides 
was found to be an excellent reagent for 
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caesium in the presence of the other alkali 
metals by Burksev ef al.’.. As little as 
0.25 ug. in one ml. could be detected by the 
formation of a _ black precipitate of 
Cs-Au2PtBri. 

Martini*® has utilised the formation of an 
insoluble caesium, zinc, auric choride having 
a well defined crystalline structure of prob- 
able composition CsZn.Au.Cl, for the detec- 
tion of as little as 0.01 ug. of caesium. If 
the zinc is replaced by copper, a light brown 
isomorphous precipitate is formed. 

The test with potassium bismuth iodide is 
recommended by many workers as one of 
the most selective for caesium’. The 
manner of testing is usually to stir in a small 
crystal of KBil, to a drop of the test solu- 
tion. Caesium can be detected in the pre- 
sence of large amounts of rubidium and the 
other alkalis by the formation of orange-red. 
regular hexagons. As little as 0.6 mug. can 
be detected in this way. Bismuth sulphate 
itself has also been used, in the presence of 
sulphuric acid, as a reagent for rubidium 
and caesium. It is claimed* that as little as 
3 ug. of rubidium and caesium can be de- 
tected in the presence of amounts of potas- 
sium not exceeding 90. ug. 

Murmann” has reported the formation of 
highly insoluble complexes of rubidium and 
caesium with magnesium or calcium and 
ferroferricyanides. The precipitate corres- 
ponds to the formula Cs;Mg.(Fe(CN)s):.- 
4H:O and is insoluble in ammonia and 
dilute hydrochloric acid. It is claimed that 
the test, made more sensitive by addition of 
alcohol, is the most sensitive for rubidium 
and caesium, but however this may be, 
potassium also forms a difficulty soluble 
compound. : 


Lithium Ferrocyanide 

Lithium ferrocyanide in dilute alcoholic 
solution has been used as a reagent for the 
metals of the alkali group”. The reagent 
can be made specific for any one metal of 
the group by carefully controlling the alco- 
hol concentration of the precipitating 
medium. The alkaline earths also precipi- 
tate. Under the microscope the various 
members of the alkali group can be distin- 
guished under favourable conditions by 
observing the crystal structure. The fact 
that each ferrocyanide precipitate can be 
used as a precipitant for the members of the 
group below it, is of more practical appli- 
cation than variation of the alcohol 
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concentration. Thus, for example, a satur- 
ated solution of calcium ferrocyanide can be 
used in 62.5 per cent alcohol as a reagent 
for strontium and barium, etc. 

A much more specific test employing 
ferricyanide also involves the use of lead 
acetate’. A drop of test solution is evapor- 
ated to dryness, and treated with a reagent 
solution containing a mixture of potassium 
ferricyanide and lead acetate. A yellow 
orange precipitate shows the presence of 
caesium, as little as 0.6 ug. giving a positive 
test. Apparently rubidium and the other 
alkalis do not respond to this test, but large 
amounts of chloride and sulphate interfere. 

Moser and Ritschel”, after an extensive 
study of tests for rubidium and caesium con- 
cluded that the most sensitive test was that 
with phosphotungstic acid, closely followed 
by the cobaltinitrite procedure. Sontos™ 
concluded that phosphotungstic and phos- 
phomolybdic acids are very sensitive re- 
agents for rubidium and caesium, and con- 
firmed” the test to be superior to those using 
chlorplatinic acid and cobaltinitrite. Potas- 
sium, ammonium, silver, thallium and mer- 
curous ions all give similar reactions, 
however. 

Zinc Uranyl Acetate 

Although zinc uranyl acetate is used 
almost excusively for the detection of 
lithium and sodium it can be employed for 
the microscopic detection” of rubidium and 
caesium. While sodium forms isotropic 
tetrahedra, potassium, rubidium and caesium 
form tetragonal prisms. Silver, thallium 
and ammonium react similarly. Uranyl 
nitrate in admixture with sodium chromate 
has been used by another worker" as a sensi- 
tive reagent for potassium, rubidium and 
caesium. The solubility of the yellow pre- 
cipitates decreases from potassium to 
caesium. 

A Russian worker’ has advanced a test 
based on the formation of crystals of 
caesium (or rubidium) nickel phosphate. The 
test was carried out by adding a solution of 
a nickel salt and disodium hydrogen phos- 
phate to the unknown. The sensitivity ap- 
pears to be greater for caesium than rubi- 
dium, no mention being made of potassium 
or ammonium. Another possible | test 
arising out of a quantitative method pro- 
posed by other workers in this field” is due 
to the formation of white precipitate when 
a concentrated solution of zirconium sul- 
phate is added to the solution of an alkali 
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sulphate. This precipitate corresponds to 
the composition M:0.2ZnO:.2SO;, where M 
can be potassium, rubidium or caesium, but 
not ammonium, lithium or sodium. 

A reagent consisting of a solution of silver 
nitrate in excess sodium iodide is claimed by 
Gravestein” to be a specific reagent for 
caesium. The reagent is prepared by dis- 
solving 5 g. of silver nitrate and 20 g. of 
sodium iodide in 20 ml. of water. In the 
presence of alcohol, solutions of caesium 
salts yield a faint yellow precipitate with the 
reagent. In this way 1 per cent of caesium 
can be detected in solid rubidium chloride. 
None of the other alkalis interfere, but dilu- 
tion of the reagent may cause deposition of 
silver iodide, which however can be redis- 
solved by adding sodium iodide. 

Martini and Rizza” have made an exten- 
sive examination of many polynitrites of the 
alkali metals. They give the following 
sensitivities for various tests :— 

Rb;Co{NO:), —1: 10,000 
Rb.BaCo(NO.),—1: 10,000 
Rb.SrCo(NO:);—1: 10,000 
Rb.PbCo(NO.),—1I : 20,000 
Cs;Co(NO:),—1: 10,000 
Cs-BaCo(NO:),—1: 10,000 
Cs.SrCo(NO:),—1 : 3,000 
Cs:PbCo(NO:),—1 : 20,000. 

Sheintsis* used pure HBF,, prepared by 
mixing one proportion of boric acid with 4 
equivalents of 40 per cent hydrogen fluoride 
and distilling off the water to give the 2N 
acid, to test for rubidium and caesium. No 
mention is made of sodium, but lithium, 
calcium and magnesium do not form precipi- 
tates. Potassium and barium yield positive 
tests. The sensitivities for rubidium and 
caesium are 0.65 ug. and 2.5 ug., and for 
potassium and barium 1.25 and 0.06 ug. 
respectively. 

Moser ef al.” observed that there was no 
truly specific reagent for rubidium and 
caesium, but that the most reliable test for 
these metals in the presence of potassium 
was with silicomolybdic acid. 


Organic Reagents 


Addition of tartaric acid toa 
solution of rubidium or 
produces a_ white 


neutral 
caesium _ salts 
crystalline precipitate 
which is readily soluble in mineral 
acid, but not in water or acetic acid. 
Winkler™ observed that this precipitate was 
the alkali hydrogen tartrate, and that potas- 
sium and ammonium reacted analogously. 
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The test given by Winkler often fails due 
to supersaturation. Scheringa™ found that 
sodium hydrogen tartrate reacted more effi- 
ciently than the free acid, or the free acid 
buffered with sodium acetate. Lutz” 
claimed that supersaturation could be 
avoided by adding a very small amount of 
solution containing one part of potassium 
nitrate and ninety-nine parts of sodium 
nitrate. Other workers”® have recommended 
the use of racemic acid‘instead of dextro 
tartaric acid—the reagent most commonly 
used—since the former does not show such 
a pronounced tendency to supersaturation. 

Chamot and Mason* employed an alco- 
holic solution of picric acid to test for rubi- 
dium and caesium under the microscope, 
but unfortunately many other ions yield 
similar crystals, including sodium, ammo- 
nium, and potassium; nevertheless Moser 
and Ritschel® found the picrate of rubidium 
and caesium to be much less soluble than 
the perchlorates and bitartrates. Unfortu- 
nately, the solubilities of the caesium, rubi- 
dium and. potassium salts are practically 
identical so that it is not very easy to achieve 
a separation. 


No Precipitate Formed 

Lithium alone of the alkali metals forms 
no precipitate with picrolinic acid. A 0.5 
per cent selution of the reagent in 50 per 
cent alcohol is the reagent recommended by 
Martini”, who observed that under the 
microscope, sodium and potassium formed 
yellow needles similar to those of rubidium 
and caesium. 

Sheintsis found that the sodium salt of 
hexanitrodiphenylamine gives characteristic 
precipitates with potassium, rubidium, 
caesium, thallium and mercuric ions. In 
later papers*’” the test was examined in 
detail. A 2 per cent aqueous solution of 
the reagent gave a definite test with potas- 
sium solution 0.012N with respect to potas- 
sium. Sodium, lithium, magnesium and the 
alkali earths did not interfere, while alumin- 
ium, iron (IID) and chromium (IID, nickel, 
cobalt bismuth and mercury (I) gave amor- 
phous precipitates with caseium 0.0005N, 
rubidium 0.0015SN and mercurous ion 
0.002N. The magnesium salt of the reagent 
proved to be superior to the sodium deriva- 
tive for the detection of rubidium and 
caesium. Sheintsis’ work was subject to 
criticism by Sapiro™. 
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The majority of organic reagents ad- 
vanced for the qualitative analysis of rubi- 
dium and caesium are used microscopically. 
For example, Naphthol Yellow was used by 
Frediani and Gamble®* in 0.5 per cent solu- 
tion in pure formic acid to detect rubidium 
in the presence of caesium, by the formation 
of yellow acicular needles. Mercury, thal- 
lium, tin, silver, lead and copper salts inter- 
fere with the test. 


Test Non-Specific 

Dilituric acid® (5-nitro-barbituric acid) 
gives a non-specific rubidium test on the 
spot plate at a dilution of 1:50,000, but too 
many ions interfere and react similarly to 
make the test of any value. 2,4-Dinitro- 
phenol” provides a more satisfactory re- 
agent. If it is used in an aqueous solution 
in 2 per cent sodium carbonate. broad 
yellow rectangular plates are obtained in the 
presence of potassium, rubidium and 
caesium. The other alkalis including am- 
monium do not interfere, but thaflium reacts 
in the same way. In concentrated solution, 
magnesium and ammonium ions deposit 
poorly defined crystals. 

2.4,6-Trinitro-m-cresol and 2,4,6-trinitro- 
resorcinol, two well-known microscopic re- 
agents for potassium and ammonium™, may 
also be used for the detection of rubidium 
and caesium. With the first reagent rubi- 
dium and caesium yield long yellow rods 
with branching at the ends into a flower-like 
spray, while the second reagent causes 
formation of yellow plates and tablets. 

Gillis and Hoste” advanced dinitrobenzo- 
furoxan aS a_ reagent for potassium, 
rubidium and _ caesium. The solution 
of dinitrobenzofuroxan in caustic soda 
is added to the unknown’ warmed 
to 60-70°C., and in the presence of 
potassium, rubidium or caesium, orange 
orthorhombic crystals are deposited at con- 
centrations of 1: 100,000, 1: 50,000, 1 : 10,000 
respectively. Separate identification is im- 
possible and cations other than sodium must 
be removed. 

Kuznetsov proposed 4,4’bis-(2-hydroxy-1, 
1-naphthyl-azo)-2,2’stilbene disulphonic acid 
as a reagent for rubidium and caesium, 
which gave raspberry-pink and orange-red 
colours respectively, but the reagent itself 
has an orange colour, and it is doubtful if 
the test is of any practical value. 


[continued on page 473 
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Corrosion of Copper Powder 


Recent Russian Research 


| bacenngteepe tps attention is being given in 
Russia to all aspects of corrosion, including 
the special problems arising in powde 
metallurgy. Two relatively short papers 
have lately been published on the corrosion 
of copper powders: (1) The effect of ammo- 
nium salts on the corrosion of copper pow- 
der, by A. V. Pomosov and co-workers 
(Zhurn. Priklad. -Khim. (Jnl. of Applied 
Chem.), 1951, 24 (7), 720-722); (2) Atmos- 
pheric corrosion of copper powder, by A. V. 
Pomosov and A. I. Levin (ibid., 723-726). 

The presence of ammonium salts has been 
found to be a particularly active factor in 
copper corrosion, whether the metal is pow- 
dered or otherwise. In earlier work Pomo- 
sov and Levin had studied the effect of two 
ammonium salts: the chloride and carbon- 
ate (Zhurn. Prikl. Khim., 1949, 22 (6), 592). 
and had expressed the view that the corro- 
sive action of these salts in atmospheric 
corrosion—even though not actually in con- 
tact with the surface under test—was indi- 
cated by the volatility of the acid forming 
the salts. It was decided to extend the work 
to several other ammonium compounds, 
including chemically pure halides, the 
acetate, nitrate, carbonate, sulphate, and 
phosphate (NH,):HPO,. The test material 
was ordinary commercial copper powder 
(99.92 per cent Cu). 





Test Procedure 

Corrosion tests were made as follows: 
Weighed portions (2.5 g.) of powder in porce- 
lain trays were placed in a 2.5 litre container. 
and in other trays the ammonium salt and 
water, the amount of salt being equivalent 
to 1 g. of ammonia (NH _ ). 
was then hermetically sealed with a stopper 
and paraffin wax and placed in a thermostat. 
at a temperature of 40°C.+ 0.5° for 12 hours. 
At the end of this test period, samples were 
dried in a desiccator with CaCl. and cooled 
to constant weight. Rate of corrosion was 
expressed in mg. per gram of sample in 24 
hours, and the corrosion effect of the ammo- 
nium salt as percentage increase in weight 
after test, as shown in Table 1 which gives 
the mean values for four experiments :n 
each case. It will be seen that corrosive 
activity depends on the nature of the acid 
forming the salt. Actual time of exposure 


D 


The container 


was 12 hours, but data in the last two 
columns is based on a 24-hour run. (The 
original weight of each sample was 2.5 g.) 


TABLE | 
( NH, ) Weight Corrosion Percentage 
salt increase in rate in corrosion 
me. mg./g. in effect 
24 hrs. 
Chloride 53.2 42.56 2.12 
Bromide 42.9 34.03 1.71 
Iodide 43.4 34.72 1.73 
Fluoride 21.4 17.12 0.84 
Acetate 90.0 72.00 3.60 
Nitrate 11.1 8.88 0.44 
Carbonate .. 299.9 239.12 12.00 
Sulphate 9.3 7.44 0.37 
Phosphate .. 14.6 11.68 0.58 
In so far as atmospheric corrosion 1S 


taking place, the rate will be determined by 
the thickness of the liquid adsorbed layer on 
the metal surface and by the amount of the 
vapours and gases dissolved therein (G. V. 
Akimov—Theory and Methods of Study of 
Metal Corrosion (Publ. Acad. Sci., U.S.S.R., 
1945, pp. 148-150). In the present case the 
conditions of formation of the liquid ad- 
sorbed film with any of the salts tested are 
identical and therefore its thickness is also 
uniform, so the observed differences in the 
rate of corrosion depend entirely on the 
quantity and nature of the vapours and 
gases dissolved in the liquid adsorption 
layer and formed in the reaction space by 
partial decomposition of the ammonium 
salts, which varies with their thermal insta- 
bility. 

In the general case, therefore, the corro- 
sive action of these salts is the greater, the 
lower their thermal stability. The nature 
of the thermal decomposition is determined 
by the properties of the acid anions, that is 
to say their volatility. Salts of non-volatile 
acids—sulphuric or phosphoric—decompose 
with formation only of ammonia; while 
others such as HCl or H:CO, yield acid 
vapours in addition, and their corrosive 
action is much higher. The presence of 
water vapour facilitates the decomposition 
of ammonium salts, and obviously the 
greater the extent of hydrolysis so much 
more active is this decomposing effect. With 
ammonium carbonate, hydrolysis is about 80 
per cent, and the corrosive activity of this 
salt is 11.10 per cent as compared with 2.12 
per cent for ammonium choride (hydrolysis 
0.14 per cent), 1.71 per cent for ammonium 
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bromide and less than 1 per cent for the 
nitrate, sulphate, and phosphate (see 
Table 1). 

It is evident, however, that these factors— 
the volatility of the acid, the thermal 
stability of the salt, and its ease or other- 
wise of hydrolytic splitting, do not exhaust 
all the diversities and complexities of the 
problem. Other points which also merit 
attention are the hygroscopicity of the salt, 
and the extent to which the acid vapours are 
soluble in the liquid adsorption film. 

In their article on atmospheric corrosion 
of copper powders (No. 2), the authors first 
review some of the Russian literature of the 
past few years or so on corrosion. The 
action of the atmosphere is held to be a 
special case of electrochemical corrosion 
which takes place under a film of moisture 
(at the surface boundary of the metal and 
liquid phases) as described by Akimov.* The 
temperature limits are usually those deter- 
mined by the water present in the liquid 
State. The corrosive action of dry gases and 
vapours on metals (chemical corrosion) 
occurs at temperatures much higher than 
that of the b.p. of water: for chlorine it 
occurs above 200°C., for HCI above 300°, 
for SO. and for HS 450-500°.? 

But in such cases, e.g., with dry H.S, it is 
generally supposed that action takes place 
with the aid of moisture formed by the 
reaction of the attacking medium with the 
metal or the oxide film thereon. Thus the 
presence of moisture is regarded as an indis- 
pensable factor in atmospheric corrosion. 
According to the film theory of Kistyakov- 
ski such corrosion may be regarded as an 
intermediate field or stage between purely 
chemical and electrochemical processes, and 
is in three phases: (a) reaction of the metal 
with damp oxygen, forming films of metallic 


Exposure 8 hrs. Hydrogen sulphide 


Temp. 40° + 1° C. dry saturated 
Ordinary Cu powder te 7.72 28.22 


Hydrophobised powder .. 4.21 6.56 


oxides; (b) solidification party or wholly of 
the films (coagulation, crystallite formation); 
and (c) sorption of gases, condensation of 
liquids, and colloidal electrochemical pro- 
cesses’. Breakdown of the initial film may 
accordingly be caused by particles vapours 
and gases suspended in the air. Clearly the 
presence of moisture occupies a predominant 
réle, although corrosion does not proceed 
entirely as an electrochemical reaction at the 
metal/moisture film interface. 
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Study of the atmospheric corrosion of 
metal powders that is of a more specific 
nature, with some aspects more marked than 
with ordinary bulk metal, permits a closer 
approach to the mechanism of corrosion. 
Earlier research with copper powder in 
atmospheres of various active gases showed 
that moisture is indeed a basic factor‘, and 
as a result the authors claim to have found 
a method of protecting these powders from 
corrosion; for instance, by stabilising them 
with a hydrophobic agent on the surface of 
the metal particles’. Owing to the forma- 
tion by chemical sorption of hydrophobic 
films on the surfaces, adsorption of water 
vapour on the metal particles is prevented. 
In other words the formation of liquid ad- 
sorption films is completely eliminated. This 
has proved so effective that in an atmosphere 
of CO, saturated with moisture at a tem- 
perature of 40°C. stability of the copper 
powder was increased 50-70 times. 

Work has been continued with copper 
powder and some further results are re- 
corded here. The methods used were 
similar to those previously described*, and 
tests were made in desiccators of 2 litres 
capacity—two samples in each, of which one 
was made hydrophobic and the other un- 
treated as a control. Test atmospheres were 
hydrogen sulphide, hydrochloric acid gas. 
ammonia and carbon dioxide. dried by 
passage through vessels containing calcium 
chloride and sulphuric acid, in some cases 
supplemented with calcium nitrate. In all 
cases the amount of gas used and the time 
were identical, and the extent of corrosion 
was found in the usual way by determining 
added weight. Some tabulated results with 
atmospheres of H:S and CO, dried and 
saturated with water vapour are as follows 
(as percentage increases with weight) :— 


Carbon dioxide 
dry saturated 


Water 


vapour 
0.05 0.72 0.33 
0.05 0.04 0.002 


Similar reductions of weight increase are 
recorded for other atmospheres. except that 
with HCl, corrosion was greater in the dry 
than in the water-saturated atmosphere. 
(Time of exposure in this case was 4 hours.) 

Tests were also made with longer periods 
of exposure, up to 264 hours, the results of 
which showed that there was little further 
corrosion after 24 hours except with the 
hydrophobised  (water-repellent treated) 
samples. For periods of 24. 48. and 264 
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hours respectively, percentage increases in 
weight in a hydrogen sulphide atmosphere 
were (dry) 6.5, 6.9, 15.2, (wet) 12.2, 10.0, 
17.6 per cent. Gas concentration in the 
reaction sphere also plays an important part, 
i.e., the extent to which it is absorbed by 
the moisture present; for the greater such 
absorption the less intensive is corrosion. 

As is well known, metal surfaces stabi- 
lised by the application of soap are not fully 
wetted by water. Interesting results were 
obtained from wettability tests of samples 
previously exposed to corrosion. It was 
found that prehydrophobic treatment of 
copper powders and prolonged subsequent 
atmospheric corrosion did not affect their 
non-wettability with water. It was noted 
further that samples after corrosion tests 
deteriorated in storage, those with hydro- 
phobic treatment to a less degree than those 
not so treated. With the latter, too, there 
was a much more marked tendency to lumpi- 
ness or caking in the presence of water 
vapour. But in such cases when corrosion 
exposure had been in a damp atmosphere at 
relatively high temperatures (90°C.) the 
caking tendency was much less than when 
the temperature had been lower. At these 
higher temperatures there was little differ- 
ence in deterioration between the hydro- 
phobic-treated and the untreated samples. 
At ordinary temperatures, therefore, it seems 
that water has a much more marked effect 
on deterioration, facilitating conglomeration 
of particles. 

Direct Chemical Action 

These corrosion tests in various atmo- 
spheres (H.S, HCI, NH;) have shown without 
any doubt the presence of atmospheric cor- 
rosion in the hydrophobised copper powders, 
and in the absence of moisture films on the 
surface of highly dispersed metal particles. 
It is therefore evident that corrosion is the 
result of direct chemical action between the 
gases or vapours and the metal surface. 

In regard to the more extensive corrosion 
of the untreated copper powders exposed to 
dry H.S, this may be explained as follows. 
Firstly, the gas reaches the entire surface of 
the particles. whereas with the treated speci- 
mens the gas must first overcome or pene- 
trate the protective film; secondly, the water 
formed from the reaction between the metal 
and the H.S will be adsorbed by the un- 
treated powder and will contribute to the 
corrosion caused by chemical and electro- 
chemical action. 
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A similar picture, but a more marked one, 
is presented when the reaction space is 
saturated with water vapour, when corrosion 
of the unprotected metal increases very 
sharply. In this case a moisture film is 
formed on the surface not only from chemi- 
cal reaction between metal and H.S but also 
from adsorption and capillary condensation 
of water on the highly dispersed metal 
particles. Both chemical and very intensive 
electrochemical corrosion then takes place. 
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Copper & Zinc Allocations 


FIRST allocations of copper and zinc for the 
fourth quarter of 1951 were announced on 
30 September by the copper-zinc-lead com- 
mittee of the International Materials Con- 
ference, Washington. : 

Total allocation, to be shared between 35 
countries, is comprised of 677,160 metric 
tons of copper and 469,260 metric tons of 
zinc, the largest distributions being as 
follows :— 

Copper: United States, 333,770; Britain, 
91,690; Germany, 47,100; France, 36,490; 
Italy, 24,200; Japan, 13,200; Yugoslavia. 
4.950; Spain, 3,710. 

Zinc: United States 228,460; Germany. 
38,520; France, 27,660; Japan 10,530; Italy, 
9,390; Britain, 6,250; Spain, 4,020; Yugo- 
slavia, 1,900. 

Requirements of copper and zinc for the 
last quarter of this year were estimated by 
the committee to exceed refinery or smelter 
production by about 100,000 metric tons 
each. This amounted to a deficiency of 
15.8 per cent for copper and 21.4 per cent 
for zinc. 

Allocations cover the distribution of 
primary metal only and are based on the 
various countries’ consumption of the metals 
in 1950. Priority is given to defence needs, 
with building up of reserves next, and essen- 
tial civilian consumption last. 

All countries are free to buy from any 
source and sell to any destination within 
their allotment. 


Petroleum Industry Exhibition 


RESPONSE to the Exhibition of the Petro- 
leum Industry during recent months at the 
Universities of London, Glasgow, Leeds and 
Cambridge has led to its being invited to 
three other university towns. It will be on 
view, therefore, between October, 1951, and 
January, 1952, at Leicester, Sheffield and 
Edinburgh. 

Fifth showing of this exhibition will be 
at the Museum and Art Gallery. Leicester, 
from 8 October to 27 October. It will then 
“go to the Firth Hall of Sheffield University 
(8-17 November) where it will form the back- 
ground to a course of lectures on the petro- 
leum industry, held under the auspices of 
the University’s Department of Extramural 
Studies. _On 17 December the exhibition 
moves to Edinburgh for six weeks. 
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Scientific Staff Win Pay Claim 


A CLAIM for fixed minimum scales for 
male scientific assistants without academic 
qualifications, aged from 21 to 25, employed 
in the engineering industry, has been granted 
by the Industrial Disputes Tribunal, it was 
announced last week by the Association of 
Scientific Workers. 

Awards made by the Tribunal under the 
chairmanship of Lord Terrington, were for 
minimum salaries rising from £6 5s. in Lon- 
don at the age of 21, to £7 15s. at 25, with 
a corresponding scale 5s. lower for the rest 
of the country. These rates corresponded 
with those claimed. 

Claims that scientific staff holding a uni- 
versity degree should receive not less than 
£400 a year and corporate members of a 
chartered professional institution not less 
than £600, were found to be not established. 


Semi-manufactures of Copper and Zinc 

Restrictions on the exports of semi-manu- 
factures of copper and copper alloys, 
imposed on 1 April, 1951, are to stay in 
force for the remainder of the year. The 
export of semi-manufactures of zinc will 
continue to be permitted only in exceptional 
circumstances. Another announcement will 
be made before the end of the year. 


U.K. Lead Price Reduced 
A reduction of £5 from £180 to £175 a 
ton in the price of good soft pig lead was 
announced by the Ministry of Materials with 
effect from 1 October. Arrangements for 
corresponding adjustments in the controlled 
prices of scrap, were being made by the 
Ministry of Supply. There is no change at 

present in the selling price of zinc. 


Expansion Planned 

Forth Chemicals, Ltd., which is at present 
constructing a plant at Grangemouth for 
production of monomeric styrene, has 
decided to proceed at once with an expan- 
sion which will substantially increase the 
projected production of this material. The 
smaller plant is expected to come into pro- 
duction next year, and the extension about 
two years later. 

Forth Chemicals, Ltd., was formed last 
year by British Petroleum Chemicals, Ltd. 
(jointly owned by Anglo-Iranian Oil Co., 
Ltd.. and The Distillers Co., Ltd.) and Mon- 
santo Chemicals, Ltd. 
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Aids to Industry 

American food chemists have discovered 
that maleic hydrazide, sprayed on potatoes, 
onions, and some other vegetables keeps 
them fresh for one year. Use of salicylic 
acid crystals in refining cottonseed oil was 
found to result in a yield of about two per 
cent more oil. 


International Tin Conference 
Important decisions regarding the supply 
of tin are expected to be made at the Inter- 
national Tin Study Group at present meet- 
ing in Rome. An announcement is ex- 
pected to be made at the conclusion of the 

conference in about two week’s time. 


Sulphur Allocations 

Allocations of sulphur for the fourth 
quarter are expected to be announced 
shortly by the International Materials Con- 
ference in Washington. In the meantime a 
sulphur industry spokesman is reported by 
Comtelburo to have urged the Government 
of the U.S.A. to reduce exports so that there 
will be sufficient to cover farm fertiliser 
requirements. Mr. Margeson, jnr., vice- 
president of the International. Minerals & 
Chemicals Corporation, appearing before a 
Senate committee, emphasised the need for 
foreign sulphuric acid manufacturers to 
hasten their return to the use of pyrites as 
a replacement for sulphur. 


Norwegian Chemical Plant 

Plans for the expenditure of nearly 
£15,000,000 on new plant were announced 
recently by Norsk Hydro, Norway’s largest 
chemical company. By an improved elec- 
trolysis it is anticipated that annual nitrogen 
production will be increased by 30.000 
tons and nitrates by 200,000 tons. A 
myosil acid factory is to be built at Heréya, 
where the first magnesium metal was pro- 
duced in August, annual production being 
estimated at 15,000 tons. Plans are also in 
hand for construction in the near future of 
a factory to produce 30,000 tons of salt a 
year, and extension of the company’s chlor- 
ine factory to increase production from 
8,000 to 15,000 tons annually. Talks are 
also proceeding with the Government with 
a view to building a factory in northern 
Norway for the production of phosphorus. 


Oil Refinery for Chile 

An $8 million contract to build an oil 
refinery at Concon, 20 miles north of Val- 
paraiso, has been signed between Mr. W. M. 
Kellogg, of New York, and the Chilean 
Government. The refinery, which will have 
a capacity of 15,000 barrels a day, is sche- 
duled to be completed by 1953. 


Australian Oil Refinery Project 

Construction of an oil refinery in Austra- 
lia is reported to be under _ discussion 
between representatives of Commonwealth 
Oil Refineries, Ltd., and Mr. G. H. Coxon. 
a senior executive of the Anglo-Iranian Oil 
Company. The site has not been settled, 
but the refinery would be the largest of its 
kind in Australia and capable of converting 
between two and three million gallons of 
crude oil a day. 


Swedish Pulp Industry 

The Swedish sulphite industry is concerned 
with the reduction of Sweden’s third quarte1 
allocation of sulphur from a required mini- 
mum of 15,000 tons to 11,400 tons, and 
representatives of the cellulose-and chemical 
industries in Washington have pointed out 
that Swedish pulp production may drop by 
200,000 tons if further allocations cannot be 
obtained. Home production of sulphur and 
pyrites may be capable of a gradual increase. 
they say, but this cannot be done imme- 
diately. 

Lignin, 30 per cent waste product of wood. 
has been the subject of research by the 
Swedish Forest Products Research Labora- 
tory. Practical methods are reported for 
using it as a soil improvement medium, as 
a replacement for carbon black in rubber 
manufacture, as well as a raw material for 
the production of tans. Successful experi- 
ments, partly in collaboration with British 
firms, have been carried out for preventing 
the discolouring of bleached sulphite pulp 
during storage. It has also been found 
possible to reduce the pitch content of tall- 
oil distillation to about 10 per cent as against 
25-30 per cent previously. A method has 
been found for the production of cellulose 
with a high alpha content that might be used 
favourably for the production of cord silk. 
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Dr. J. W. M’Davip, chairman of the LC.I. 
Nobel Division, retired at the end of Sep- 
tember after 39 years of service with the 
company. He joined the group in 1912 and 
has been associated with Ardeer where he 
has many friends in every section of the 
industry. Staff workers and foremen of the 
Nobel Division made presentations on Sep- 
tember 25 in the factory. A staff presenta- 
tion followed and meetings of the Ardeer 
Recreation Club, a favourite interest of the 
chairman, completed a busy week. 

Dr. M’David will remain a director of 
Scottish Agricultural Industries, Ltd., and 
will continue to participate in the activities 
of the Scottish Council and the Royal Tech- 
nical College. 


Mr. W. A. M. Epwarps has been ap- 
pointed purchase controller of Imperial 
Chemical Industries, Ltd., in succession to 
Mr. R. C. ToDHUNTER. Mr. Edwards was 
educated at Dean Close School, Chelten- 
ham, and Oxford University, and also did 
one years’ research at Berlin University. He 
joined the General Chemicals Group as a 
research chemist at Billingham in 1929. 
After holding a number of managerial 
positions Mr. Edwards was assistant to the 
late Sir Frederick Bain as secretary, Chemi- 
cal Control Board, Ministry of Supply, from 
1941 to 1944. In August the following year 
he became development director of the 
General Chemicals Division of which he was 
appointed commercial director in February. 
1948. 


At the meeting of the Dust Group of the 
Verein Deutscher Ingenieure at Goslar on 3 
and 4 October, Dr. R. C. MACKENZIE, of the 
Macaulay Institute for Soil Research, Aber- 
deen, will speak on differential thermal 
analysis and its application to technical 
dusts, and Ropert H. S. ROBERTSON will 
present a joint paper with Dr. ING. R. 
MELDAN, entitled ‘The Influences of Mor- 
phology on the Technical Properties of 
Dusts ’. 


Changes in the board of Monsanto Chemi- 
cals (Australia) Ltd.. a subsidiary of Mon- 
santo Chemicals, Ltd., were announced last 
week. Mr. T. G. CRANE was elected man- 
aging director in the place of Dr. James H 


Lum, who is returning to the U.S.A. to take 
up other duties with the Monsanto Chemi- 
cal Company. Mr. Crane, who was form- 
erly manager of the _ technical sales 
department of Monsanto Chemicals, Ltd., 
joined the company nearly 19 years ago as 
an assistant plant chemist. He went out to 
Australia in December last year as deputy 
managing director of the subsidiary com- 
pany. Dr. CHARLES A. THOMas, president 
of the Monsanto Chemical Co., St. Louis. 
U.S.A., was elected a director of Monsanto 
Chemicals (Australia), Ltd., in the place of 
Mr. WILLIAM M. RAND, who retired recently. 


Mr. IAN FERGUSSON, chairman and man- 
aging director of Evans Medical Supplies. 
Ltd., left Liverpool on the Empress of 
Canada on 2 October, for an extensive tour 
of Canada and U.S.A. Mr. Ferguson’s visit 
follows on the recent visit to U.S.A. of the 
Pharmaceutical Team sponsored by the 
Anglo-American Council on Productivity to 


which Messrs. Evans contributed three mem- | 


bers. It is hoped also to stimulate by per- 
sonal contact his company’s contribution to 
the dollar drive. Mr. Fergusson returns by 
the Queen Elizabeth leaving New York on 
14 November. 

Mr. H. ASHLEY MASON, Overseas Trade 
Director of Evans Medical Supplies, Ltd., has 
recently returned from a business trip by 
air to Latin America, in the course of which 
he visited Rio de Janeiro, Sao Paulo, Monte- 
video, Buenos Aires and Ascuncion. 





Obituary 


Mr. ONNI O. OsALa, M.Sc., editor-in-chief 
of The Finnish Paper and Timber Journal 
and of the periodical Finnish Wood, died in 
Helsinki on 20 September, aged 55. 

Mr. Ojala graduated from Helsinki Uni- 
versity in 1920 after which he worked in the 
employment of Kymi Oy, Oy Keskus- 
laboratorio and Alinko Kauppa Oy, and as 
an assistant lecturer at the university. Later 
he became interested in the activities of 
many societies and organisations and he was 
the hon. treasurer of the Delegation of Fin- 
nish Chemists, The Finnish Paper Engineers’ 
Association, the Finnish Society of Chemists 
and a number of other bodies. 
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United Steel Move 

The Research and Development Depart- 
ment of the United Steel Companies, Ltd., 
announce that they have now moved to 
Swinden Laboratories, Moorgate, Rother- 
ham, together with their secretarial, library 
and information staffs. Gradually being 
transferred there from Stocksbridge, near 
Sheffield, also, are the metallurgical, chemi- 
cal, physics, X-ray and welding sections. 


New Sunvic Factory 

Consequent upon the ever-increasing de- 
mands for their products, Sunvic Controls, 
Ltd., have acquired a new factory on the 
industrial estate at Harlow New Town. The 
works and offices previously located at 132/ 
135 Long Acre, have removed to Harlow, 
where production has already commenced. 

The sales department is now situated at 
132/135 Long Acre, London, W.C.2, and 
inquiries and orders should in future be sent 
to that address. The registered office re- 
mains at Sunvic House, 10 Essex Street, 
Strand, London, W.C.2. 


Census of Production Report 

First sections of the final report on the 
Census of Production for 1948 have now 
been published. Among those available 
are: Salt Mines, Brine Pits and Salt Works. 
Is. 44d. post paid; Blast Furnaces, 
is. 44d. post paid; and Vinegar and Other 
Condiments, Is. 74d. post paid. Copies may 
be obtained from HMSO branches in Lon- 
don, Edinburgh, Cardiff, Manchester, Bris- 
tol, Birmingham and Belfast. Further trade 
reports will be published at intervals and 
will be announced as they become ready for 
publication. 

Sulphuric Acid Prices Raised 

The Minister of Materials has made an 
Order which came into effect on 1 October, 
1951, permitting increases in the maximum 
prices of sulphuric acid. These increases 
are due to the rise in the price of imported 
pyrites and in freight rates for both sulphur 
and pyrites. Additions to maximum prices 
are 14s. per ton on weak acid (77 per cent 
H.SO,) and 27s. per ton on strong acid (more 
than 84.02 per cent H:SO,). Copies of the 
Order, the Sulphuric Acid (Prices) (Amend- 
ment) Order 1951. (S.I. 1951, No. 1717) 
may be obtained from HMSO, price 2d. 


SCI—New Scottish Section 

The inaugural dinner of a new section of 
the Society of Chemical Industry in the 
Grangemouth area, under the name of the 
Stirlingshire and District Section, was held 
at Mathieson’s Rooms, Falkirk, on 4 Octo- 
ber. The next meeting will be held at 
Falkirk, jointly with the local section of the 
Royal Institute of Chemistry, on 17 October. 
Mr. A. J. Field (British Aluminium Co.) will 
read a paper on ‘Some Chemical Aspects of 
Metals.” 


Food Rationing Order Amended 

The Minister of Food has amended the 
Food Rationing (General Provisions) Order, 
1951, with effect from 30 September, io 
provide that, in any proceedings relating to 
an infringement of any of the Food Ration- 
ing Orders, 1951, certificates of a public 
analyst or the Government Chemist shall be 
receivable in evidence in place of personal 
evidence. Provision for the acceptance of 
such certificates in place of personal evi- 
dence is already included in a number of the 
Ministry’s Orders and in the Food and Drugs 
Act. Under the amending Order, a defend- 
ant still has the right to require that the 
person who makes the analysis shall be 
called as a witness. 

Rayon Expansion at Wrexham 

The development at Wrexham Trading 
Estate of one of the biggest rayon yarn pro- 
duction centres in the country is fore- 
shadowed by the statement that the Ministry 
of Works have granted building licences 
authorising the spending: of £1,926,000 on 
the construction of the first section of a vast 
rayon expansion scheme. The project aims 
at the production of 15,250,000 lb. of yarn 
a year by June, 1955. The first section, to 
be put in hand immediately, provides for 
building a new factory and other buildings 
alongside the existing factory. This work 
is expected to be completed and the factory 
ready for production by September, 1953. 
It will be designed to give production of 
7,000,000 Ib. of acetate yarn in the first year 
of operation. On completion of the first 
section, a further plant capable of doubling 
production will be installed. It is expected 
that the development will ultimately provide 
employment for 4,000 people. 





1951 


ion of 
in the 
of the 
s held 
Octo- 
eld at 
of the 
>tober. 
».) will 
>cts of 


i] 

ed the 
Order. 
er, io 
‘ing to 
Lation- 
public 
1all be 
-rsonal 
nce of 
al evi- 
of the 
Drugs 
lefend- 
at the 
ull be 


rading 
n pro- 
fore- 
inistry 
cences 
00 on 
a vast 
t aims 
f yarn 
on, to 
es for 
ildings 
. work 
actory 
1953. 
on of 
st year 
e first 
ubling 
pected 
rovide 


6 October 1951 








THE CHEMICAL AGE 


TWWEPI 


—not a puzzle 
but. a_ solution! 


To reorganise production arrange- 
ments—TWWFPI. To plan a new 
factory layout—TWWFPI. To move 
a single machine or transfer a com- 
plete works from one site to another 
—invariably TWWFPI provides the 
answer. 

Whatever the problem (or the hun- 
dred and one problems) 
concerned with taking down, 
transportation, re-grouping 

and planning the layout of 
plant and machinery, then 
Thos. W. Ward’s Factory 





Planning and Installation Department 
can be of service. 

The whole of the resources of TWW 

plus the unique experience of FPI 

engineers ensures the acme of effici- 

ency whenever such work has to be 

done. No job is too big nor any job 

too small for TWWEPI. Briefly, 

TWWFPI has the equipment, 

the transport, the personnel 

and the specialised know-how 

to tackle any problem of this 

kind. "May we send you full 

64 details of the TWWFPI service? 


Write for the booklet ‘FACTORY PLANNING & INSTALLATION”® 


THOS. W. WARD LTD 


F PI DEPARTMENT 





ALBION WORKS : SHEFFIELD 


PHONE: 26311 (22 lines) 


GRAMS: “FORWARD, SHEFFIELD” 
LONDON OFFICE: BRETTENHAM HOUSE, LANCASTER PLACE, STRAND, W.C.2 
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Next Week’s Events 


TUESDAY, 9 OCTOBER 


Institution of Works Managers 

Liverpool: Adelphi Hotel, 6.30 p.m. 
Lewis C. Ord: ‘Why Nationalised Industry 
Cannot be Efficient.’ 

Preston: Starkie House, Starkie Street, 
7 pm. J. Ayres: ‘The Responsibility of 
Management in Securing Increased Pro- 
ductivity.’ 

Society of Instrument Technology 

Manchester: College of Technology, 7.30 
p.m. J. A. Hall: ‘Temperature Measure- 
ment at the National Physical Laboratories.” 

The Institute of Metals 

Swansea: University College, Metallurgy 
Department, Singleton Park, 6.30 p.m. 
H. M. Finnisten: ‘ Metallurgical Problems in 
Atomic Energy.’ 

Chadwick Public Lectures 

London: Royal Society of Tropical Medi- 
cine, 26 Portland Place, W.1. F. E. Bruce: 
*Some International Aspects of Environ- 
mental Hygiene.’ 

The Institution of Chemical Engineers 

London: Geological Society, Burlington 
House, Piccadilly, W.1. Discussion: ‘ The 
Education of the Chemical Engineer by 
Part-time Study.’ 


WEDNESDAY, 10 OCTOBER 


Society of Chemical Industry 
Manchester: Reynolds Hall, College of 
Technology, 6.30 p.m. Dr. W. H. Brindley 
(chairman): ‘ Retrospect and Prospect.’ 
London: 11 Upper Belgrave Street, S.W.1, 
2.15 p.m. Symposium on ‘The Use of 
Isotopes in Microbiology.’ 
Association of British Chemical 
Manufacturers 
London: Grosvenor House, Park Lane, 
W.1, 7 p.m. Annual dinner. Chairman: 
C. G. Hayman. 


THURSDAY, 11 OCTOBER 


Society of Leather Trades Chemists 

Northampton: College of Technology, 
St. Georges Avenue, 2.30 p.m. Prof. D. 
Burton: ‘The Parts Played by Salts in 
Vegetable Tanning, Chrome Tanning and 
Dyeing.’ 

O.C.C.A. 

London: The Royal Institution, 21 Albe- 
marle Street, W.1. First of three lectures 
H. W. Thompson: ‘ Molecular Dynamics 
ind Chemical Problems.’ 
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The Chemical Society 
Sheffield: Chemistry Lecture .Theatre, The 
University, 7.15 p.m. Dr. H. Baines: 
‘Colour Photography.’ (Jointly with 
BORA 


FRIDAY, 12 OCTOBER 


Liverpool Metallurgical Society 
Liverpool: Lecture Theatre, Electricity 
Service Centre, Whitechapel, 7 p.m. Prof. 
A. Preece: ‘The Problem of the High- 
Temperature Oxidation of Metals.’ 





Market Reports 


LONDON.—A steady movement of supplies 
against contracts continues in most sections 
of the industrial chemicals market and in- 
quiries for new business have been fairly 
brisk both for home account and for export. 
The overall supply position remains res- 
tricted and spot requirements are difficult to 
place. There have been a few price changes 
reported during the week. Ortho cresol is 
4d. per lb. dearer at ls. 4d. per lb., and the 
fall in the pig lead price has reduced quota- 
tions for red and white lead. The revised 
prices per ton are: dry red lead £194, ground 
£125; orange lead £206, ground £227; dry 
white lead £200 10s.; ground £216 10s.; 
litharge has also been reduced to £194. A 
steady call for the coal tar products has been 
reported. Pitch is in good request for home 
and for shipment to the continent while a 
persistent demand has been reported for 
ADF cresylic acid. 

MANCHESTER.—Buying interest in the 
general run of heavy chemicals has been 
maintained on the Manchester market dur- 
ing the past week and sellers continue to 
handle a steady flow of inquiries from home 
users as well as from exporters. Existing 
commitments are also being drawn against 
steadily, especially in the alkali products. 
This week’s reduction in the price of lead 
has been reflected in the quotations for the 
lead compounds, but otherwise the market 
for chemicals remains firm. 


GLascow.—The demand has intensified 
over the past week, particularly for solvents 
and potassium compounds. General chemi- 
cals have also enjoyed a very brisk demand 
and trade on the whole has been extremely 
good. With regard to export, the demand 
is there—the difficulty is to meet it—but the 
overall position appears to be quite sound 
and satisfactory. 
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FREELY 
AVAILABLE 


ANHYDROUS SODIUM SULPHATE 


A high quality material with a low Iron content 





Write for sample and quotation 


Dept. B/9 


J. M. STEEL & CO. LTD. 


KERN HOUSE, 36-38 KINGSWAY, LONDON, W.C.2 = HoOLborn 2532/5 


Branch Offices : 
51, SOUTH KING STREET, MANCHESTER, 2. Deansgate 6077/8 
45, NEWHALL STREET, BIRMINGHAM, 3 Central 6342/3 

















Registered Trade Mark 


SLIDING DIMMERS 


AN D DIMMERS (Single and Double Types) are wound 
on Slate Formers; are continuously rated and fitted 


with ‘‘ off’’ position. Flash tested at 2,000 volts 
i DUSTRIAL A.C. Lighting loads 100 W to 5,000 W. Types 
available: Standard Protected and Geared 

Protected for B.O.B. or F.O.B. y, 


CARTRIDGE ELEMENTS. Made from Solid 














‘ , STRIP ELEMENTS. Steel sheathed. Porcelain 

Drawn Brass Tube. Resistance wire wound on insulated. Resistance wire is wound on Ceramic 

Ceramic Former. All elements are flash tested at Formers. Casing made from Chromium Steel Strip. 
2,000 volts A.C. - Mica insulated Strip Elements also available. y 

















Write to Industrial Division for LIST JYJ/30/CA 


METWAY fsee LTD 
INDUSTRIES « 
KING STREET - BRIGHTON I - SUSSEX 

Telephone: Brighton 28366 P.B.X. (7 lines) Cables: “« Metway, Brighton ’’ 
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SIFIED ADVERTISEMENTS 





SITUATIONS VACANT 





CHEMICAL ENGINEER | 
A chemical engineer with Honours Degree or its 


equivalent, is required by well-known and 
expanding Anglo-American engineering and 
contracting firm in City of London. Preference 


will be given to candidates possessing some re- 
finery and/or industrial experience. Good 
starting salary commensurate with qualifications 
and experience but only those capable of rising 
to senior administrative post can be considered. 
Applications, giving fullest details in strict 
confidence, should be sent to Box. C.A. 3048, 
THE CHEMICAL AGE, 154, Fleet Street, London, 
E.C.4. 


A LARGE Metallurgical and Chemical Company has 
several vacancies for QUALIFIED ASSISTANTS at 
its works in the London area engaged in non-ferrous 
process extraction. Applicants should possess a Degree 
or equivalent qualification, and consideration will be given 
both to younger applicants without industrial experience 
or to older men with previous experience. It would be 
helpful if applicants would state whether they would be 
prepared to serve abroad at a later date. In addition to 
the salary the posts carry superannuation rights and 
marriage and family allowances. Box No. C.A. 3050 
THE CHEMICAL AGE, 154 Fleet Street, London, E.C.4. 


VACANCY exists for a CHEMICAL ENGINEER in 
the development department of a large chemical 
manufacturers, specialising in the production of inorganic 
chemicals. The work involves the design and develop- 
ment of processes and equipment for the production of a 
wide range of chemicals from pilot plant seale to full 


production. Applicants should have a_ good basic 
knowledge of chemical engineering and _ preferably 
A.M.I.Chem.E. Applicants should write to Box No. 


C.A. 3043, THE CHEMICAL AGE, 154 Fleet Street, London, 
E.C.4. 


ROJECT ENGINEER. A leading firm of Oil Refinery 

and Contracting Engineers seeks a Project Engineer 
for an executive position in their London Office. The 
post offers great scope to the right applicant who, in 
midition to the essential qualifications stated below, 
should have had a Public School and University educa- 
tion, be of good presence and health, without family 
restrictions preventing occasional late working hours 
and frequent short-notice business journeys. Age limit, 
30-45. Salary range, according to age and experience, 
with excellent prospects. Candidates must 
First Class Honours Degree in Chemical, Mechanical or 
Industrial Engineering, with experience in the laboratory, 
pilot plant, process design, project engineering and con- 
struction fields ; be familiar with specific unit operations 
and engineering subjects such as hydraulics, heat 
transfer, distillation, extraction, filtration, conveying, 
strength and corrosivity of materials, construction 
methods. Ability to co-ordinate the work of others is 
equally important as that of direct supervision. 

Applications will be ruthlessly scrutinised and the 
advertiser requests that only those measuring up to the 
high requirements of this position apply to Box No. 25, 
c/o A. W. Brown, 37, Tothill Street, S.W.1, giving 
fullest details to enable a correct preliminary assessment 
to be made. All communications will be treated in the 
strictest confidence. 


possess 





HEMISTS, PHYSICISTS, ELECTRICAL ENGINEERS 

and BIOLOGISTS are invited by the MINISTRY OF 
SUPPLY to apply for appointments at the Tropical 
Testing Establishment, Port Harcourt, Nigeria. 

A 23/51A SENIOR SCIENTIFIC OFFICER, to lead a 
group of physicists and engineers studying the effects 
of tropical conditions on Service materials and equip- 
ment. Candidates should have a Ist or 2nd Class 
Honours Degree in Physics or Electrical Engineering or 
equivalent qualification, and experience of radio com- 
munications or of methods of physical and mechanical 
testing. ; 

F 686/514 SCIENTIFIC OFFICER, to work on analytical 
or biochemical investigations in connection with 
deterioration of equipment under tropical conditions 
Candidates should have a 1st or 2nd Class Honours 
Degree, or equivalent qualification, in Chemistry, with 
experience of Micro-analysis or Biochemistry. 

G 349/514 SENIOR SCIENTIFIC *OFFICER or 
SCIENTIFIC OFFICER to study the biological attack on 
materials and equipment under tropical conditions 
Candidates should be biologists with a Ist or 2nd Class 
Honours Degree in Botany or Zoology, or equivalent 
qualification, and with post-graduate research experience 
in Mycology, Microbiology, Entomology or Biochemistry 

For the senior grade candidates must be at least 
twenty-six years of age and have had at least three years’ 
post-graduate research experience Posts A 23/51A 
and F 686/514 are open to men only and married quarters 
are available. 

Appointments are for an initial tour of eighteen months, 
but further tours may be arranged by mutual agreement 
Consideration will be given to further employment in 
U.K. at the end of service in West Africa. 

Salaries will be assessed on age, qualifications and 
experience, within the following ranges : Senior Scientific 


Officer, £750—£950; Scientific 1 Officer, £400—£650 
Rates for women are somewhat lower. The posts are 
unestablished, but carry benefits under F.S.S.1 In 


addition, a Foreign Service Allowance is payable , varying 
from £200 to £350 per annum, according to marital 
status. Subject to certain conditions, passages by sea 
from the U.K. can be provided at public expense for 
families. A detailed explanation will be given to 
candidates selected for interview. 

Application forms obtainable from Ministry of Labour 
and National Service, Technical and Scientific Register 
(K), York House, Kingsway, London, W.C.2, quoting the 
appropriate reference number. 

H.Q.670-30 9/54 MM. 


PURCHASING EXECUTIVE 


N engineer with administrative ability and 

extensive experience in purchasing heavy 
engineering equipment and machinery is 
required to head department of large petroleum 
refinery construction and engineering firm 
in City of London. Salary will be fully com- 
mensurate with the requirements of this 
important position in expanding organisation, 
and will be dependent on experience and 
qualifications, of which fullest details may be 
written in confidence to Box C.A. 3046, THE 
CHEMICAL AGE, 154, Fleet Street, London, E.C.4 


YACANCIES exist for ASSISTANTS, aged 28-30, with 
some chemical laboratory experience for research 


department in Epsom. Education up to Inter. B.Se 
standard or equivalent. Shift work involved. Non- 
contributory pension scheme and good prospects. 

Box No. C.A. 3049, THE CHEMICAL AGE, 154 Fleet 


Street, London, E.C.4. 
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__ SITUATIONS VACANT 


OSITLION of CHIEF CLERK ix offered by Anglo- 
American Engineering and Contracting firm in City 
of London. Duties include responsibility for the opera- 
tion of the blue-print and ditto office, for the filing, 
release and control of drawings, the recording of foreign 


prints, distribution and requisition of office supplies. 
Write Box “SP 133" c/o 95, Bishopsgate, E.C.2 
ELL KNOWN ANGLO- AMERICAN 
ENGINEERING AND CONTRACTING FIRM 
in the City of London requires for oil refinery 
work : 
TWO SENIOR REINFORCED CONCRETE 
DESIGNERS. Chartered Structural and/or 


Chartered Civil Engineer, minimum of 8-10 years’ 
experience in design of continuous R.C. structures, 
heavy foundation design, including piling, raft 
foundation and sheet piling. Must be able to 
assume responsibility and direct 2-3 draughtsmen. 


ONE SENIOR ARCHITECTURAL DESIGNER 
DRAUGHTSMAN. Should have minimum 10-15 
years’ experience in building and architectural 
layout. Must be entirely familiar with building 
materials, heating and ventilating details. 


TWO PRESSURE VESSEL DESIGN DRAUGHTS- 
MEN, 38-10 years’ experience in draughting office 
and shop of welded pressure vessel design, con- 
struction and inspection. Must be completely 
familiar with A.P.I./A.S.M.E. Codes and Standards. 


FOUR PIPING LAYOUT DESIGNERS. H.N.C. 
or equivalent, with minimum of 10 years’ piping 
experience. Must be capable of designing complete 
pipework installation for refinery and chemical 
plants to A.S.A. Standards. Applicants must be 
able to direct 4-5 draughtsmen 


ONE MECHANICAL EQUIPMENT ENGINEER, 
Grad.1.Mech.E Must be familiar with British 
equipment manufacturers, thorough knowledge 
of design and construction of compressors, 


blowers, turbines, centrifugal and reciprocating 
pumps. Minimum 10 vears’ experience, preferably 
within oil refinery field 

ONE HEAT EXCHANGER DESIGNER 
DRAUGHTSMAN. H.N.C. or equivalent. 8-10 
years’ experience in draughting office and shop. 
Must be familiar with A.P.1. Code and T.E.M.A. 
Standards. Capable of turning out design drawings 


from data sheets and specifications. 


Excellent salaries 
to men of ability 
of age, experience, etc., 
CHEMICAL AGE, 154, Fleet Street, 


and opportunities are offered 
and ambition. Give full details 
to Box C.A.3047, THE 
E.C.4. 


FOR SALE —s_ 





CHARCOAL, ANIMAL and VEGETABLE, bhorti- 

cultural, burning, filtering, disinfecting, medicinal 
insulating ; also lumps ground and granulated; estab- 
lished 1830; contractors to H.M. Government.—THOos. 
HILi-JONES, LTD., “ Invicta * Mills, Bow Common Lane, 
London, E. Telegrams, * Hilljones, Bochurch, London, # 
Telephone 3285 East. 


RAVITY ROLLER CONVEYOR» lengths, 8 ft.long” 

rolls 24in. diam. by 18 in. £4 10s. per length. 
THOMPSON & SON (MILLWALL), LIMITED, Cuba 
Street, Millwall, E.14. Tel.: East 1844. 


THE CHEMICAL AGE 


FOR SALE 





MORTON, SON & WARD LIMITED, 
OFFER 


the following 
eee ad POWDER 
*-shaped troughs, 
betbeaate mix and self emptying. 
8 ft. Electrically driven. 
200-gallon, Open-top STAINLESS STEEL TANKS, 
two 20’s gauge and one 12’s gauge 
1L00-, 200- and 250-gallon Mild Steel JACKETED 
BOILING PANS up to 200 Ib. .p.s.i. working 
pressure. 
One Single-deck VIBRATING SCREEN by 
Detachable screen at present 150 mesh. 
One Double Z-blade TILTING MIXER, 24 in. by 
by 24 in., 2-speed drive. 
A selection of All-Bronze, Brass Tube CONDENSERS or 
EAT EXCHANGERS in stock. 
Numerous HYDRO EXTRACTORS from 72 in. to 30 in., 
all electric, underdriven, available. 
Many other items of PLANT in stock. Inspection invited 


MORTON, SON & WARD LIMITED, 
WALK MILL, ———— Nr. OLDHAM, 


MIXERS, with 
scroll-type agitators 
In sizes 3 ft. to 


Three 


Porteous 


24 in 


*Phone : Saddleworth 437 
*PHONE 98 STAINES 
DWARDS ”—* Speedivac"’ type 2 

PUMPS. 

Ditto, Type 12, 400/3/50. 

Autoclave (Gas Heated), 18 in. by 18 in. deep 

B.D. BALL MILL by “ Canning,”’ 36 in. diam. by 
wide. 

Ditto, jacketed, 33 in. by 34 in., with pebbles. 

** Dawson" Hydro BOTTLE WASHING MACHINE. 


VACUUM 


12 in. 


Disintegrators—24 in., 22 in., 18 in. and 12 in. diam 
chambers. 
HARRY H. GARDAM & CO., LTD., 
STAINES. 


BOILERS FOR SALE 
ee BOILER by Edwin Danks. Size 30 ft. by 
W.P.—160 Ibs. p.s.i. Complete with fittings, 
mountings and firebars. 

LANCASHIRE BOILER. Size 30 ft. by 8 ft.6in. W.P 
—110 Ibs. p.s.i. Complete with Superheater, 
fittings, mountings and firebars. 

COCHRANE MULTI-TUBULAR BOILER. Size No. 14 
Complete with fittings, mountings, firebars and 
boiler feed pump. Also 30 ft. Chimney. 

Cc & DANKS, lb 

Scapa Works, Wadsley Bridge, 
SHEFFIELD, 6. 

Sheffield 44291. 


MULTI-TUBULAR 


Telephone : 


NE COCHRAN VERTICAL - 
BOILER, 15 ft. 9 in. high, 6 ft. 6 in. diam. Evapora- 
tion, 3,500 Ib. per hour at 150 Ib. sq. in. w.p. Arranged 
for oil firing. Complete with steam and water mountings 
Price on request. Box No. C.A. 3051, THE CHEMICAL 
AGE, 154, Fleet Street, London, E.C.4. 


grinding of 


GCREENLESS PULVERIZERS for fine 


Chemicals. Also CYCLONES, ROTARY VALVE 
FEEDERS. Callow (Engrs.) Ltd., Kirkby Trading Est., 
Liverpool. 


ODIUM SULPHITE, 
F.O.B. Dunkirk. Write 
France. 


yellow tint £2/11/-., /100 kilos 
or Cable: SFEC, Limoges 


0.E.T. CRANES 
TON 0O.E.T. CRANES by Morris, span 31 ft. 6 in 
Motorised for 400/3/50 supply. Cab or floor control 
Fitted magnetic brakes. Span could be modified to 


specification. 
COX & DANKS, LTD., 
Frederick Road, Salford, 6. 
Wadsley Bridge, Sheffield, 6. 
Scapa House, Park Royal Road, N.W.10 
Langley Green, Oldbury. 
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FOR SALE 





VARIOUS MIXERS FOR SALE 


BAND CONVEYOR, 50 ft. long 40 in. wide, steel frame 
motorised, for boxes, cases, bags, e 


Two FILTER PRESSES fitted with wood plates and 
frames, washing type. 


Two FILTER PRESSES, chamber type, steam heated, 
centre fed with separate outlet taps. 

14 various open top STORAGE TANKS, riveted capaci- 
ties from 300 gallons to 9,800 gallons, last used 
for oil or varnish. 


1g, 2} and 3} size belt-driven ———— by 
Christy & Norris or Harrison Carte 


Size No. 3 Junior Hammamac HAMMER MILL with fan 
and cyclone, also No. 1 size Miracle GRINDING 
a and one size 3W Miracle GRINDING 


Robinson 3-sheet No. 1 size CENTRIFUGAL DRESSING 
MACHINE for dry powders, etc. 

Gardner Size “G” RAPID SIFTER and MIXER, belt 
and gear driven. 

Two Gardner RAPID MIXERS only, 40 in. long, 14 in. 
wide, one provided with small separate A.C. 


Motor. 
Four ROTARY BOWL MIXERS, 5 ft. diam., cast iron 
built, inclined agitators, by Baker Perkins. 


One Broadbent under-driven HYDRO EXTRACTOR 
self-balancing type, with self-contained A.C 
motor. 


Two FILTER PRESSES, fitted recessed U.1. piates, 4u in 
square, 2} in. thick, centre fed, to make 11 cakes 
per Press. 


Kek GRINDING MILL, square -. type, witn grinding 
discs 13 in. diam., including circular delivery 
bin with single outlet. 


Large unjacketed WERNER MIXER, belt and gear 
driven, hand tipping, double “ Z” arms, pans 
53in by 45in by 36 in. deep. 


No. 200 O nearly new WERNER PFLEIDERER 
JACKETED MIXER OR INCOPORATOR. 
ad type, with C.I. boilt mixing chamber, 
28 in. by 29 in. by 27 in. deep, with double 
™ U-shaped bottom which is jacketed, and 
double fish-tail or fin-type agitators geared 
together at one side, with hdlateen friction 
pulleys, 34 in. diam. by 5 in. face, with hand- 
wheel operation and hand-operated screw tilting 
gear. Machine fitted with machine-cut gears, 
covers, gear guard, cast-iron baseplate, and 
measuring overall approximately 7 . by 6 ft. 
by 4 ft. high to the to of the tipping screw. 


No. 209 One HORIZONTAL ‘‘ U-SHAPED MIXER, 
steel built, riveted, measuring about 8 ft. 3 in. 
long by 3 ft. wide by 3 ft. 3 in. deep, with 
poe shaft, fitted with bolted-on mixing 
arms about 18 in. long by 4 in. wide, with inter- 
mediate breakers, and driven at one end by a 
— of spur gears, with countershaft, fast and 
loose belt pulleys, outer bearing and ‘plug cock 
type outlet at the opposite end, mounted on 
two cradles fitted to two R.S.J. running from 
end to end. 


Further details and prices upon application 


Write RICHARD SIZER ga ENGINEERS 
CUBER WORKS, H 


UBSTANTIAL quantities of wax-contaminated heavy 

CYLINDER OIL at attractive prices. Apply for 
testing samples. Prices to Box No. CA.3044, THE 
CHEMICAL AGE, 154, Fleet Street, London, E.C.4. 
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_FOR SALE 


600 


PROCESS PLANT 

TURTEVANT ROTARY DRYER, drum 40 ft. by 
4 ft. 6 in. dia. in four 10 ft. sections, arranged for 
solid fuel firing. Drum carried on two roller 
paths, driven through girth wheel and pinion 
through train of open type reduction gears with 
final fast pulley drive. Complete with dust 
extraction fan, ducting and cyclone 

ROTARY DRYER by Mather & Platt, 23 ft. 6 in. by 3 ft 
dia., fitted internal louvres and driven through 
spur gear and pinion by fast and loose pulleys. 

Two 72 in. HYDRO EXTRACTORS by Thomas Broad- 
bent. 72 in. galvanised basket, 20 in. deep, } in 
perfs. Motorized 400/3/50. 

42 in. HYDRO EXTRACTOR by Manlove Alliott, 3 point 
suspe nsion, underdriven from fast and loose 
pulleys. 7 h.p. required. 

C.1. shite and frame FILTER PRESS, 32 plates for cakes 
36 in. sq. 1% in. thick. 3 in. flanged bottom 
outlet. Hand op. closing. 

M.S. Tubular CONDENSER approx. 13 ft. long by 18 in 
dia. fitted 84 copper tubes 1} in. Length of tubes 
10 ft. 3 in. 

GEORGE COHEN SONS & CO. LTD. 
SUNBEAM ROAD, LONDON, N.W.10 
Tel. : Elgar 7222 and 
——, Nr. LEEDS 
Tel. : Pudse v 2241 


1 DISINFECTOR by Manlove Alliott, Oval shaped, 30 in. 
by 50 in. by 7 ft. long I.D. steam jacketed, with bolted 
doors each end, travelling cage 28 in. wide by 22 in. deep. 
Pressure 30 Ibs. per sq. in. Good condition. 
THOMPSON & SON (MILLWALL) LIMITED, 
Cuba Street, Millwall, E.14. Tel. : East 1844. 


STORAGE TANKS 
IMMEDIATE DELIVERY 


One Welded 28’ 8’ 0” diam. 

One Riveted 28’ « 7’ 6” diam 

One Riveted 28’ 8’ 0” diam 

Two Riveted 28’ 7’ 0” diam 

One Riveted 18’ « 5’ 0” diam 

Two Welded 20’ 10’ 0” 10° 0 
One Welded 8’ 6” diam. 6’ 6” deep 


MADEN & MCKEE, LTD., 
317, PRESCOT ROAD, 
LIVERPOOL, 13. 





FOR SALE 


4,000 gross string drawn COTTON BAGS, 
4” x 2%”, 10/- per gross. 

GEC electric HOT-CUPBOARDS, large 
and medium sizes, and other canteen 
equipment. 

New and secondhand CARTONS, large 
quantities available. Also paper bags 
and paper. 


GERRARD TRADING CO., 
21, Bateman Street, London, W.1. 
Tel.: GERrard 1123. 
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Alt CHEMICALS AND DYESTUFFS can be repacked 
for export by The East London Chemical Warehouse 
Co. Ltd., Buxton Street, Stepney, London, E.1 


Oy mm ag GRINDING, MIXING and DRYING for 
e trad: 
THE CRACK PULVERISING MILLS, LTD 
Plantation House, 
Mincing Lane, 
London, E.C.3. 


raw materials 
factories. 167, 


OHM LTD., PULVERISING” 
everywhere. We have 12 
Victoria Street, London, 8.W.1. 


GEINDING of every description of chemica) and 
other materials for the e with ——— mills. 
THOS. HitI-JoNnEs, LTD., “ Invicta ’’ Mills, Bow Common 
Lane, London, E. Telegrams ms: “ Hilljones, Bochurch, 
London,” Telephone : 3285 East. 





PATENTS & TRADE MARKS 





KiN@'s PATENT AGENCY, LTD. (B. T. King, 

A.M.I.Mech.E., Patent Agent), 146a, Queen Victoria 
Street, London, E.C.4. ADVICE Handbook, and 
Consultation free Phone: City 6161. 





WORKING NOTICE _ 





T is desired to secure the full commercial development 
in the United Kingdom of BRITISH PATENT No. 
607,122, which relates to ‘‘ IMPROVED PROCESS OF 
EXTRACTING PENICILLIN AND PRODUCT OF SAID 
OCESS,”’ either by way of the grant of licences or 
uihe rwise on terms acceptable to the Patentee. Interested 
parties desiring copies of the Patent specifications 
should apply to STEVENS, LANGNER, PARRY & 
ROLLINSON, 5 to 9%, Quality Court, Chancery Lane 
London, W.C.2. 








HYDROGEN PEROXIDE | 
Dyestuffs & Chemicals 


COLE & WILSON, LTD. 


24, Greenhead Road, HUDDERSFIELD 
Phone: Huddersfield 1993. Grams: ‘Colour’ Huddersfield 


Concentrated Qualities 











Ul 


AMMONIUM SULPHIDE 
SOLUTION. 


(124% HS) 
Direct from the Manufacturers 


DERBY & COMPANY LTD. 

62/3, CHEAPSIDE, LONDON, E.C.2. 
Tel: City 2633 

BRIMSDOWN 


wt | Hn ie 





TU ge 


MIDDLESEX 


GC 


ai 






































A Special 
Steam Ejector 
Air Pump 


Designed for the production and main- 

tenance of Vacuum, and developed to 

meet the needs of a section of the 
Chemical Industry. 





NO METAL PARTS 
IN CONTACT WITH 
CORROSIVE GASES 


COMPRESSION STAGES OF CARBON. 
CONDENSER OF PORCELAIN. 





MIRRLEES WATSON 


OMPANY LIMITER nnn 
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TANTIRON 


The original and still the best acid 
resisting high silicon iron alloy. 


Sole Manufacturers: 


fennox Foundry Co. Ltd. 


Glenville Grove, London, S.E.8 
Specialists in corrosion problems 














OXALIC ACID LACTIC ACID 
HEPTOIC ACID 
UNDECYLENIC ACID ETHYL ACETATE 
BUTYL ALCOHOL 


STANDARD CHEMICAL 
& PHARMACEUTICAL CORPORATION 
LTD. 

2, DENBIGH ROAD, EALING 
(Tel:—Welbeck 2263) 





| 
| 


We are now completing arrange- 
ments with suppliers on various 
premium materials from Con- 
tinental sources, and would appre- 
ciate your enquiries for materials 


in which you are interested. 


SUE 


THE PROPANE CO. LTD. 


EIGHT HEDDON STREET 
REGENT STREET LONDON, W.| 


Telephone No. : GROsvenor 5301 (10 lines) 


Telegrams : Propanco, Piccy, London 


FPPC LELLELLPLPLPPLEPPPGLLGLLGLLBOLLLLe? 


Cables : Propanco, London , 


@rrecrcrcrrcrcrrre PPPBPPBPPPLFPQFLPLFLQPLQOQPLLGLAPLODPLLaaD? 
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LEICH 
&SONS 
METAL 


WORKS 


Ortando S* 
BOLTON. 














KEEBUSH 


Keebush is an acid-resisting constructional 
material used for the construction of tanks, 
pumps, pipes, valves, fans, etc. It is completely 
inert to most commercial acids ; is unaffected 
by temperatures up to 130°C; possesses a 
relatively high mechanical strength, and is 
unaffected by thermal shock. It is being used 
In most industries where acids are also being 
used. Write for particulars to— 


KESTNER’S 


5 Grosvenor Gardens, London, S.W.! 




















YOU CANNOT BETTER HAUGHTON’S REGULUS 
ACID VALVES FOR ACIDS AND ACID LIQUORS 








HAUGHTON’S METALLIC CO., LTD. 


80, ST. MARY-AT-HILL, LONDON, E.C.3. | 


















ELECTRIC 


MOTORS 
CID py 


Bought, Sold or Exchanged — 
THE ELECTRO-POWER SERVICE CO. 


15-17 HOWARD ROAD, LEYTONSTONE, El! 
Phone: MARYLAND 2788 _ 
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IMPORTERS 
and 
EXPORTERS 


Specialising in 
INDUSTRIAL and FINE CHEMICALS, 
DRUGS, SOLVENTS, PLASTICS, 
and all materials for manu- 
facturing industries through- 
out Australia and New 
Zealand. 


SWIFT 


& COMPANY LIMITED 

Head Office: 26/30 Clarence S8t., 
Sydney, N.S.W. 

Branches at: Melbourne, Adelaide, 
Perth, Brisbane, Australia, 
and Wellington, N.Z. 

Cable Address: “Swift, Sydney.” 

Bankers: Bank of New South 
Wales, Sydney and London. 
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FOR REDUCING CHEMICALS TO THE 


MADE 


70, VICTORIA ST., LONDON, S.W.1. 


Telephone—Victoria 2958, 
Telegrams—Pulgrind, Sowest, London. 























HYDROFLUORIC ACID 


ANHYDROUS AND SOLUTIONS ALL STRENGTHS 
ALSO PURE REDISTILLED 40% w/w« 


FLUORIDES, Neutral 


Sodium, Magnesium, Barium, 
Potassium, Lead, Zinc, Ammonium, 
Aluminium Lithidm, Chromium. 


BiFluorides (Acid) 
Ammonium Sodium, Potassium. 


Double Fluorides (Cryolites) 











Sodium HexafluoAluminate 
Potassium HexafluoAluminate 


SILICOFLUORIDES 
Magnesium, Zinc, Ammonium, 
Barium, Potassium, Lead, 
Hydrofluosilicic Acid. 





BOROFLUORIDES 
Sodium, Potassium, Ammonium, 
Lead, Copper, Zinc, Cadmium, 
Fluoboric Acid Solution. 





OTHER FLUORIDES TO SPECIFICATIONS. 
Glass Etching Acids 
Ammonia White Acid and VITROGRAPHINE. 





JAMES WILKINSON & SON, LTD. 





TINSLEY PARK ROAD, SHEFFIELD, 9 


‘Phone 41208/9 


’Grams “CHEMICALS ”’ Sheffield 
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6 ee “STILL LEADING” 
For, CHEMICAL @ ALLIED TRADES 


Oe 15 RF . iN 
AULL. AL Br 


_ 
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For PICKLING TANKS, FLOORS, S vy RY % “4 
DIGESTERS, KIERS, s w RESISTS 
STONE, CONCRETE, ‘ w Formaldehyde, 
BRICK, WOOD, \ Alcohol, Oils, Greases 

\ and Tar Acids, Benzene 
Tol Compounds HC1, 
H.SO,, HNO,, and H,PO, 
mixed HNO, and HF Acids, 
Aqua Regia, Formic, Acetic, Lactic 
Oxalic, Chromic Acids, Bisulphites, 
Hypochlorites, Mixed Acids,Peroxides, 
Nascent Halogens and Alkalies. 


STEAM PRESSURES 
SOLE MAKER — OVER 50 YEARS’ EXPERIENCE 

















a 1 ’ QA 
. ' 
vv ‘ The illustration shows a 
Metrovick TECAC direct- 


Metrovick TECAC Motors “=<"* 


cooling circuits 


0,9 METROPOLITAN-VICKERS ELECTRICAL COMPANY LIMITED TRAFFORD PARK MANCHESTER 17 
Member of the A.E.1. group of companies 


ey 


* 
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